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(54) LIQUID INJECTION DEVICE AND LIQUID INJECTION METHOD 

(57)Abstract: ,. , . ... . 

PROBLEM TO BE SOLVED: To reduce line unevenness by performing a compensation according to each unit head, 
even when injection characteristics of ink droplets vary for each unit head and when arrangement precision of unit 

SOU UTION 8 The liquid injection device is equipped with line head 1 0 where a plurality of (unit) heads 1 1 with arranged 
liquid injection parts are arranged side by side so that they are connected between heads 11. The device is equipped 
with an injection direction varying means and a criteria direction setting method. The injection direction varying means 
is variable in a plurality of directions in the arrangement direction of the liquid injection part. The cntena direction 
setting method individually sets up a main direction which is a criteria, among a plurality of injection direction of liquid 
droplets by the injection direction varying means for each head 11. In the (N-1)-th and (N+1)-th heads 11, the third 
injection direction from the left is set up to the main direction. In the N-th head 1 1 . the second injection direction from 
the right is set up to the main direction. 



LEGAL STATUS 

[Date of request for examination] 07.03.2005 
[Date of sending the examiner's decision of rejection] 09.03. 2006 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 2006-006686 
rejection] 

[Date of requesting appeal against examiner's decision of 10.04.2006 
rejection] 

[Date of extinction of right] 



CLAIMS 



[Claim(s)] 



performed for every aforementioned unit head 

Liquid regurgitation equipment characterized by preparation 

aforementioned unit head 

Liquid regurgitation equipment characterized by preparation 

direct adjustable means according to an individual for everyaforementoned unit head 
Liquid regurgitation equipment characterized by preparation 

discharge directions of the drop by said discharge direction adjustable means according to an individual for every 
aforementioned unit head 

Liquid regurgitation equipment characterized by preparation 

frWrtd atleast two different liquid discharge parts located in the neighborhood. By making each drop reach the 
m S hff or making'each drop reach the same pixel field, and forming ipriltah 
reTuTSon cSnL means which controls the regurgitation of a drop to form said one pixel tram or said one p.xel 
using said at least two different liquid discharge parts located in the neighborhood. 
Liquid regurgitation equipment characterized by things. 
[Claim 6] 



In liquid regurgitation equipment given in any 1 term from idakn 2 J? c, ^ 4 » h rt as an impact 

IS^ enters in me pixel field and a drop may reacn the detennined impact locator. 
Liquid regurgitation equipment characterized by things. 

KJUurgitalon equipment giyan inj any ' "™ ^ *j/^*„ ^ M is different. respectively 

location of the diop of the array *«*on 5» ^^^S^ dJ^aJSlS SSan^so Ihal one of impact 

part enters in the pixel field and a drop reaches the determmedjmpact locafion 
Liquid regurgitation equipment characterized by preparation 

number of pixels control the number of prxels to make it increase from "JJJJJ^ d|recHon adjustable means 

^?:sitr:sar^s««,.Uep- 

Liquid regurgitation equipment characterized by things. 

using said at least two different liquid discharge parts located* Je neighborhood 
Liquid regurgitation equipment characterized by preparation 

part enters in the pixel field and a drop reaches the determinedimpact locafion 
Liquid regurgitation equipment characterized by preparation 



9BBEPB- 

part enters in the pixel field and a drop reaches the determinedjmpact location 
Liquid regurgitation equipment characterized by preparation 
[Claim 12] 

In liquid regurgitation equipment according to claim 1, 
Each aforementioned liquid discharge part, 

said main control means, and a different discharge direction breathe out a drop. 
Liquid regurgitation equipment characterized by things. 
[Claim 13] 

In liquid regurgitation equipment according to claim 1, 
Each aforementioned liquid discharge part, 

Hir^rtion of said liauid discharge part in said one liquid interior of a room, 

current flow out of between said heater elements. 
Liquid regurgitation equipment characterized by things. 

In liquid 1 regurgitation equipment given in any 1 term from claim 2 to claim 4, 
Each aforementioned liquid discharge part, 

out with generation of the air bubbles by said gassing means was formed, 

^iS^3^^-'^ te *^^^ sine 
£ ha art SZS^ooiiWIv performing supply of different energy from supply ofthe energy to said ga sing 

mean* > b S^^" means to said gassing means to make the discharge direcbon of the drop breathed out by 

said main control means, and a different discharge direction breathe out a drop. 

Liquid regurgitation equipment characterized by things. 

In liquid regurgitation equipment given in any 1 term from claim 2 to claim 4, 



Each aforementioned liquid discharge part, 

The liquid room in which the liquid which should be breathed out is held, 

The heater element which it is arranged [ heater element ] in said liquid intenor of a room, and makes the l.qu,d of said 
liquid interior of a room generate air bubbles by supply of energy, „ r „„ m h raa thn«..t 
It has the nozzle formation member in which the nozzle for making the liquid of sa.d hquid intenor of a room breathe out 
with generation of said air bubbles by said heater element was formed, ... 
Said heater element is connected to a serial while two or more side-by-side installation is earned out in the array 
direction of said liquid discharge part in said one liquid interior of a room, 

Said discharge direction adjustable means is equipped with the circuit which has the switching element connected 
between said heater elements connected to the serial. By controlling the amount of currents supplied to each 
aforementioned heater element by flowing a current between said heater elements through said crcu. t, or making a 
SI out of between said heater elements The discharge direction of the.drop which carries out hnjqM 
Z .said I nozzle is made adjustable in the two different directions at least in the array direct™ of said liquid discharge 
part. 

Liquid regurgitation equipment characterized by things. 

IHslhelfquid regurgitation approach using the Rhine head which arranged said liquid discharge part of ^ or more of 
said unit heads by installing two or more unit heads which arranged a part of liquid discharge part [ at least ] which 
carries out the regurgitation of the drop from a nozzle so that it may be connected between said unit heads^ 
While performing main control which carries out the regurgitation of the drop from said nozzle of each afo erne .pned 
Hquid discharge part, activation of the sub control which carries out the regurgitation of he drop in at 'east one different 
direction from the discharge direction of the drop by said main control in the array direction of said liquid discharge part 

It sets up according to an individual whether said sub control is performed for every aforementioned unit head. 
The liquid regurgitation approach characterized by things. 

Ifis theliquid regurgitation approach using the Rhine head which arranged said liquid discharge part of two or more of 
said unit heads by installing two or more unit heads which arranged a part of liquid discharge part [ at least ] which 
carries out the regurgitation of the drop from a nozzle so that it may be connected between said unit heads 
The discharge direction of the drop which carries out the regurgitation is made adjustable in at east two different 
directions in the array direction of said liquid discharge part from said nozzle of each aforementioned liquid discharge 

One principal direction which serves as criteria among two or more discharge directions of a drop is set up according to 

an individual for every aforementioned unit head. 

The liquid regurgitation approach characterized by things. 

Ifis the 1 |?quid regurgitation approach using the Rhine head which arranged said liquid discharge part of two or more of 
said unit heads by installing two or more unit heads which arranged a part of liquid discharge part [ at least ] which 
carries out the regurgitation of the drop from a nozzle so that it may be connected between said unit heads 
The discharge direction of the drop which carries out the regurgitation is made adjustable in at least two different 
directions in the array direction of said liquid discharge part from said nozzle of each aforementioned liquid discharge 

The regurgitation include angle of a drop is set up according to an individual for every aforementioned unit head. 
The liquid regurgitation approach characterized by things. 

Sis Illiquid regurgitation approach using the Rhine head which arranged said liquid discharge part of two or more of 
said unit heads by installing two or more unit heads which arranged a part of liquid discharge part [ at least ] wh.cn 
carries out the regurgitation of the drop from a nozzle so that it may be connected between said unit heads 
The discharge direction of the drop which carries out the regurgitation is made adjustable in at least two different 
directions in the array direction of said liquid discharge part from said nozzle of each aforementioned liquid discharge 

One principal direction which serves as criteria among two or more discharge directions of a drop is set up according to 
an individual for every aforementioned unit head, 

The regurgitation include angle of a drop is set up according to an individual for every aforementioned unit head. 
The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

EnCfoXSling two or more unit heads which arranged a part of liquid discharge part [ at least J which 
carries out the regurgitation of the drop from a nozzle so that it may be connected between unit heads By installing two 
or more unit heads which arranged a part of liquid regurgitation equipment equipped with the Rhine head which 
arranged the liquid discharge part of two or more unit heads, and liquid discharge part [ at least ] which carries out the 
regurgitation of the drop from a nozzle so that it may be connected between unit heads It is related with the liquid 
regurgitation approach using the Rhine head which arranged the liquid discharge part of two or more unit heads^ 
In detail the discharge direction of a drop is set up according to an individual for every unit head, and each unit head 
which constitutes the Rhine head starts the technique which enabled it to carry out the regurgitation of the drop in the 
respectively suitable direction. 
[0002] 

Description of the Prior Art] D u:„» mo »h„H 
Conventionally, the ink jet printer is known as one of the liquid regurgitation equipment. Moreover, the Rhine method 
which makes the serial method which moves a record medium in the conveyance direction, moving a head in the 
direction of breadth of a record medium as an ink jet printer while making the drop breathed out from the head reach a 
record medium, and the drop breathed out from the Rhine head while preparing the Rhine head over the whole breadth 
of a record medium and moving only the record medium in the direction perpendicular to the direction of breadth reach 
a record medium is learned. 

Furthermore as structure of the Rhine head, two or more small head chips (henceforth a "unit head") are installed so 
that edges may be connected, and the Rhine head which arranged the liquid discharge part of each unit head covering 
full [ of printing paper ] is known (for example, patent reference 1 reference). 

Ever when a discharge part becomes the non-regurgitation by preparing the head to which it is allotted to in a line 
printer in order to change the discharge direction of ink into each discharge part, and two or more heating fields in 
which an independent control is possible are allotted, the technique printed while complementing with other normal 
discharge parts the dot of the discharge part which became said non-regurgitation is known (for example, patent 
reference 2 reference). 

East two energy generation components are put side by side and arranged to each discharge part, the technique of 
changing the ink discharge direction at random while making ink breathing out in the direction in which plurality differs 
from each discharge part is known for carrying out drive control of the two energy generation component further again 
(for example, patent reference 3 reference), and the purport applicable to the Rhine method in it is indicated. 
[0006] 

[Patent reference 1] 

JP.2002-36522.A 

[Patent reference 2] 

JP.2002-192727.A 

[Patent reference 3] 

JP.2001-105584.A 

[0007] 

[Problem(s) to be Solved by the Invention] 

However in the above-mentioned Prior art, since the number of discharge parts increases more than the head of a 
serial method so much when the Rhine head is formed, there is a problem that the range of dispersion in the 
regurgitation property of ink spreads. «....., 
Here in the case of a serial method, even if some dispersion of the regurgitation property of ink is between discharge 
parts', by taking the technique called the "overprint" which arranges a dot in piles so that the clearance between the dot 
trains arranged previously may be filled, it cannot be conspicuous and the dispersion can be carried out. 



[0008] 

On the other hand, since a head does not move in the case of the Rhine method, an overprint cannot be performed by 
recording the once recorded field again. For this reason, in the case of the Rhine method, dispersion in a discharge 
part proper remains in the direction of a list of a discharge part, and there is a problem that it may be conspicuous as 
stripe nonuniformity. 
[0009] 

When two or more unit heads are connected and the Rhine head is formed as especially indicated by the above- 
mentioned patent reference 1, the problem that dispersion may arise is in knot spacing between unit heads. 
Drawing 29 is drawing showing the discharge direction of the liquid ink drop in the Rhine head which installed two or 
more unit heads 1 (only henceforth 'a head 1") so that it might be connected between heads 1 , and the impact location 
of a liquid ink drop. Upper drawing is illustrating the discharge direction of a head 1 and a liquid ink drop with the front 
view among drawing, and lower drawing is illustrating the array of the dot which reached printing paper P with the top 
view (the same is said of the following drawings). 

Moreover, in drawing 29 , although only B N-1 W , "N", and three heads 1 of the "N+1st" watch are illustrated, many heads 
1 are installed in the longitudinal direction side by side among drawing in fact. The liquid discharge part (what has the 
regurgitation function of a liquid ink drop including a nozzle) is arranged by each head 1 further again at intervals of 
[ fixed ] P (when it is the resolution of for example, 600DPI, it is spacing of about 42.3 micrometers), respectively. 
[0011] 

Furthermore, among drawing in the head 1 of the knot between heads 1 , for example, eye B N B watch, each head 1 is 
installed also for spacing of the liquid discharge part located in the right end section, and the liquid discharge part 
located in the left end section among drawing in the head 1 of the "N+1st B watch so that it may be set to P. 
When this breathes out a liquid ink drop from each liquid discharge part of each head 1 as the direction of an arrow 
head shows among drawing as shown in drawing 29 , in the print cross direction (the direction of a list of a liquid 
discharge part (the inside of drawing, longitudinal direction)), a dot comes to be altogether arranged at intervals of P. 

The above is the case that the regurgitation property of the liquid ink drop of each head 1 is fixed while all the heads 1 

are arranged in a predetermined location. However, it does not actual necessarily become such. 

For example, as shown in drawing 30 , when the head 1 of eye B N B watch shifts to the side approaching the head 1 of 

the B N-1st B watch and has been arranged, the head 1 of eye "N* watch shifts to the side which keeps away to the head 

1 of the B N+1st B watch, and is arranged. 

[0013] 

The liquid ink drop breathed out from the liquid discharge part of the right end section among drawing in the head 1 of 
the w N-1st B watch by this as shown in drawing 30 , The liquid ink drop breathed out from the liquid discharge part of the 
left end section approaches too much among drawing in the head 1 of eye B N B watch, the stripe A of the boundary 
section of a head 1 enters in the conveyance direction (the inside of drawing, the vertical direction) of printing paper P, 
and there is a problem of being conspicuous. Similarly, the liquid ink drop breathed out from the liquid discharge part of 
the left end section separates too much, the white stripe B enters and there is a problem of being conspicuous among 
drawing in the liquid ink drop breathed out from the liquid discharge part of the right end section, and the head 1 of the 
B N+1st B watch among drawing in the head 1 of eye "N" watch. 
[0014] 

Moreover, as shown in drawing 31 , "N-1". n N n , and the head 1 of the B N+1st B watch are arranged at intervals of 
predetermined, respectively, but when the discharge direction of the liquid ink drop breathed out, for example from the 
liquid discharge part of the head 1 of eye "N" watch serves as head of B N-1st B watch 1 approach, a different head 1 
from the discharge direction of other heads 1 may exist. This is because regurgitation properties, such as a discharge 
direction, vary for every head according to the error on manufacture etc. 

In this case, even if it arranges each head 1 with a sufficient precision, it becomes the same dot array as drawing 30 , 
and like the above, the stripe A of the boundary section of a head 1 or the white stripe B will enter, and there will be a 
problem of being conspicuous. 
[0015] 

However, attaining equalization of the regurgitation property of each head 1, while raising the arrangement precision of 
each head 1 so that the above stripes A or the white stripe B may not be conspicuous has the problem that a 
manufacturing cost becomes high sharply, even if it can do that it is very difficult and temporarily. 
[0016] 

Moreover, when a discharge part becomes the non-regurgitation, a dot can be complemented with the technique of the 
above-mentioned patent reference 2 in other normal discharge parts. However, it cannot be complemented with the 



technique of the above-mentioned patent reference 2, when the Rhine head which connected the head 1 as mentioned 

above is formed and there is dispersion in the regurgitation property between heads 1. 

[0017] 

With the technique of the above-mentioned patent reference 3, generating of stripe nonuniformity can be mitigated by 
changing an ink discharge direction at random further again. However, even if it changes a discharge direction at 
random, there is a fixed limit in the range to change. That is, it is because it becomes impossible to form a right pixel 
when a discharge direction is changed at random exceeding a fixed limit. And when the Rhine head which connected 
the head 1 as mentioned above is formed, only by a regurgitation property differing in changing a discharge direction at 
random exceeding the limit which can mitigate generating of stripe nonuniformity, and changing a discharge direction 
at random in such a case, it may not be unable to be conspicuous and stripe nonuniformity may be unable to be 
carried out. 
[0018] 

Therefore, even if the technical problems which this invention tends to solve are the case where there is dispersion in 
regurgitation properties, such as a discharge direction of a liquid ink drop, between unit heads, and the case where 
dispersion is in the arrangement precision of a unit head, they are performing amendment according to each unit head, 
and are aiming at mitigation of stripe nonuniformity etc. and raising print grace. 
[0019] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention of claim 1 which is one of this inventions by installing two or more unit heads which arranged a part of liquid 
discharge part [ at least ] which carries out the regurgitation of the drop from a nozzle so that it may be connected 
between said unit heads In a main control means to be liquid regurgitation equipment equipped with the Rhine head 
which arranged said liquid discharge part of two or more of said unit heads, and to control to carry out the regurgitation 
of the drop from said nozzle of each aforementioned liquid discharge part, and the array direction of said liquid 
discharge part It is characterized by having a sub control means to control to carry out the regurgitation of the drop in 
at least one different direction from the discharge direction of the drop by said main control means, and a sub control 
activation decision means to set up according to an individual whether said sub control means is performed for every 
aforementioned unit head. 
[0020] 

In invention of claim 1 , it is determined for every unit head whether perform a sub control means with a sub control 
activation decision means. Here, when a liquid ink drop is breathed out by the main control means and a discharge 
direction differs from other unit heads, a sub control means is performed. 
[0021] 

Invention of claim 2 moreover, by installing two or more unit heads which arranged a part of liquid discharge part [ at 
least ] which carries out the regurgitation of the drop from a nozzle so that it may be connected between said unit 
heads It is liquid regurgitation equipment equipped with the Rhine head which arranged said liquid discharge part of 
two or more of said unit heads. The discharge direction adjustable means which made adjustable the discharge 
direction of the drop which carries out the regurgitation in at least two different directions in the array direction of said 
liquid discharge part from said nozzle of each aforementioned liquid discharge part, It is characterized by having a 
reference-direction setting means to set up one principal direction which serves as criteria among two or more 
discharge directions of the drop by said discharge direction adjustable means according to an individual, for every 
aforementioned unit head. 
[0022] 

In invention of claim 2, the discharge direction adjustable means is formed in the liquid discharge part of each unit 
head, and the regurgitation of the liquid ink drop can be carried out in the two different directions at least in the array 
direction of a liquid discharge part. 

And any one principal direction used as criteria is set up according to an individual by the reference-direction setting 

means for every unit head. 

[0023] 

Invention of claim 3 further again by installing two or more unit heads which arranged a part of liquid discharge part [ at 
least ] which carries out the regurgitation of the drop from a nozzle so that it may be connected between said unit 
heads It is liquid regurgitation equipment equipped with the Rhine head which arranged said liquid discharge part of 
two or more of said unit heads. The discharge direction adjustable means which made adjustable the discharge 
direction of the drop which carries out the regurgitation in at least two different directions in the array direction of said 
liquid discharge part from said nozzle of each aforementioned liquid discharge part, It is characterized by having a 
regurgitation include-angle setting means to set up the regurgitation include angle of the drop by said discharge 



direction adjustable means according to an individual, for every aforementioned unit head. 

In indention of claim 3, the discharge direction adjustable means is formed in the liquid discharge part of each , unit 
head, and the regurgitation of the liquid ink drop can be carried out in the two different directions at least in the array 
direction of a liquid discharge part. , 
And the regurgitation include angle of a drop is set up according to an individual by the regurgitation mclude-angle 

setting means for every unit head. 
[0025] 

[Embodiment of the Invention] . 

Hereafter 1 operation gestalt of this invention is explained with reference to a drawing etc. In addition, in this 

specification, a "liquid ink drop" means the ink (liquid) of the slight amount (for example, severalptcol. about) breathed 

out from the nozzle 1 8 of the liquid discharge part mentioned later. Moreover, a "dor means that by which one liquid 

ink drop was reached the target and formed in record media, such as printing paper. A "pixel" is the smallest unit of an 

image and means the thing used as a field for a "pixel field" to form a pixel further again. 

f00261 

And the liquid ink drop of a predetermined number (zero piece, one or more) reaches one pixel field, and a pixel (1 
qradation) without a dot, the pixel (2 gradation) which consists of one dot, or the pixel (3 or more gradation) which 
consists of two or more dots is formed. That is, zero piece, one piece, or two or more dots support one pixel field. And 
these pixels form an image in a large number being arranged on a record medium. 

In addition, in the pixel field, the dot corresponding to a pixel may not enter completely and may be protruded from a 

pixel field. 

[0027] 

DtSSql te ^decomposition perspective view showing the unit head 1 1 (only henceforth "a head 1 1") of the ink jet 
printer (only henceforth a "printer") which applied the liquid regurgitation equipment by this invention. 
The head 1 1 of drawing 1 installs two or more liquid discharge parts. The liquid ink room 12 in which the liquid which 
should breathe out a liquid discharge part is held here, The exoergic resistor 13 (thing equivalent to the gassing means 
or heater element in this invention) which it is arranged [ resistor ] in this liquid ink room 12, and makes the liquid in the 
liquid ink room 12 generate air bubbles by supply of energy, It has the nozzle sheet 17 (thing equivalent to the nozzle 
formation member in this invention) in which the nozzle 18 which makes the liquid in the liquid ink room 12 breathe out 
with generation of the air bubbles by this exoergic resistor 13 was formed. 
100281 

In drawing 1 , although a nozzle sheet 17 is stuck on the barrier layer 16, it is disassembling and illustrating this nozzle 
sh66t 17 

In a head 1 1 the substrate member 14 equips one field of the semi-conductor substrate 15 which consists of silicon 
etc and this semi-conductor substrate 15 with the exoergic resistor 13 by which deposit formation was carried out. the 
conductor with which the exoergic resistor 13 was formed on the semi-conductor substrate 15 - it connects with the 
external circuit electrically through the section (not shown). 
[0029] 

Moreover the barrier layer 16 consists of for example, a photosensitive cyclized-rubber resist or a dry film resist of an 
exposure hardening mold, and after a laminating is carried out to the whole field in which the exoergic resistor 1 3 of the 
semi-conductor substrate 15 was formed, it is formed by removing an unnecessary part according to a FOTORISO 

DrOC6SS 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 
example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 
location of the exoergic resistor 13, namely, so that a nozzle 18 may counter the exoergic resistor 13. 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wall of the liquid ink 
room 1 2 among drawing, the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12, and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, opening ****** of the liquid ink room 12 is 
carried out among drawing 1 in a right-hand side front side, and this opening field and ink passage (not shown) are 
opened for free passage. 

Itusually has the exoergic resistor 13 arranged, respectively in the ink room 12 of dozens - hundreds of piece unit, and 
each ink room 12, and each of these exoergic resistor 13 can be chosen as the one above-mentioned head 1 1 by the 



t 

i 



command from the control section of a printer, and it can be made to breathe out the ink in the liquid ink room 12 

corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 

[0032] 

That is ink is filled from the ink tank (not shown) combined with the head 11 at the liquid ink room 12. And by passing 
a short time for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink boils). 
Of this, the ink of the volume equivalent to the ink in which the above-mentioned push of the part which touches a 
nozzle' 18 was kicked is breathed out from a nozzle 18 as a liquid ink drop, it reaches the target on printing paper, and 
a dot (pixel) is formed. 
[0033] 

Furthermore with this operation gestalt, two or more heads 11 are put in order so that it may be connected in the array 
direction (the direction of a list of a nozzle 18, or cross direction of a record medium) of a liquid discharge part between 
heads 11, and the Rhine head which arranged the liquid discharge part of two or more heads 1 1 is formed. Drawing 2 
is the top view showing the operation gestalt of the Rhine head 10. In drawing 2 , although four heads 1 1 ("N-1", N 
[ "N" ), 1 [ "N+1" ], and n N+2 n ) are illustrated, it is arranged so that many heads 11 may be connected further. 
First, in forming the Rhine head 10, it installs two or more parts (head chip) excluding a nozzle sheet 17 from a head 
11 among drawing 1 , 
[0034] 

And the Rhine head 10 is formed by sticking one nozzle sheet 17 with which the nozzle 18 was formed in the upper 
part of these head chips right above each exoergic resistor 13 of all head chips. 

In addition, in drawing 2 , although the Rhine head 10 of one color is shown, it is also possible to form two or more 
these Rhine heads 10, and to consider as the color line head which supplied the ink of a color different every Rhine 
head 10. 

Moreover, the head 1 1 which becomes next doors is arranged so that the head 1 1 of one side and the head 1 1 of the 
other side may counter, namely, so that a nozzle 18 may face each other, while separating one ink passage which 
extends in the array direction of the above-mentioned liquid discharge part and being arranged at one side and the 
other side (the so-called staggered arrangement). That is, the part pinched in Rhine to which the nozzle 18 side rim of 
the head 11 of the n N-r and 1st [ "the N+1st" ] watch is connected, and Rhine which connects "N" and the nozzle 18 
side rim of the head 1 1 of the "N+2nd n watch serves as ink passage of this Rhine head 10 among drawing 2 . 
[0036] 

Furthermore, among the pitch between the nozzles 18 in each edge of the adjoining head 11, i.e., drawing 2 , in the A 
section detail drawing, each head 1 1 is arranged so that spacing between the nozzle 18 in the right end section of the 
Nth head 11 and the nozzle 18 in the left end section of the N+1st heads 11 may become equal to spacing between 
the nozzles 18 of a head 11. 
[° 037 ] 

In addition, without carrying out the so-called staggered arrangement as mentioned above, you may prepare so that 
the liquid discharge part of each head 1 1 may be located in a line in the shape of Rhine (to the shape of a straight line). 
That is, among drawing 2 , the head 1 1 of the eye [ n N" watch ] and 2nd [ "the N+2nd B ] watch may be arranged so that 
it may become the head 11 of the n N-1st n watch and 1st [ "the N+1st" ] watch, and the same direction. 
[0038] 

Moreover, although each liquid discharge part of each head 1 1 is arranged to the side-by-side installation direction of a 
head 1 1 , and abbreviation parallel by drawing 2 , the lower right may arrange array Rhine of the liquid discharge part of 
each head 1 1 in the shape of [ of ** ] Rhine among drawing 2 , for example. Or while dividing the liquid discharge part 
of a head 1 1 into two or more groups, the lower right may arrange array Rhine of the liquid discharge part belonging to 
each group in the shape of [ of ** ] Rhine among drawing 2 . 
[0039] 

(A discharge direction adjustable means or a main control means, and sub control means) 

Moreover, a head 1 1 is equipped with a discharge direction adjustable means or a main control means, and a sub 

control means. 

A discharge direction adjustable means makes adjustable the discharge direction of the liquid ink drop breathed out 
from the nozzle 18 of a liquid discharge part with this operation gestalt in the two different directions at least in the 
array direction of a liquid discharge part. 
[0040] 

The discharge direction adjustable means was formed in a main control means to control to carry out the regurgitation 



of the liquid ink drop from the nozzle 18 of a liquid discharge part, and each liquid discharge part, and, more 
specifically, is equipped with a sub control means to control to carry out the regurgitation of the liquid ink drop in at 
least one different direction from the discharge direction of the liquid ink drop by the main control means in the array 
direction of a liquid discharge part. And this discharge direction adjustable means (a main control means and sub 
control means) consists of these operation gestalten as follows. 
[0041] 

Drawing 3 is the top view showing arrangement of the exoergic resistor 1 3 of a head 1 1 in a detail more, and the 
sectional view of a side face. The top view of drawing 3 shows the location of a nozzle 1 8 collectively with the dashed 

liTshown in drawing 3 , with the head 11 of this operation gestalt, the exoergic resistor 13 divided into two is installed 
in one liquid ink room 12. Furthermore, the direction of a list of two divided exoergic resistors 13 is the array direction of 
a liquid discharge part. 
[0042] 

Thus, in the thing of two assembled dies which made one exoergic resistor 13 vertical division, die length is the same, 
and since width of face becomes half, the resistance of the exoergic resistor 13 turns into a twice as many value as this. 
If the exoergic resistor 13 divided into these two is connected to a serial, the exoergic resistor 13 which has twice as 
many resistance as this will be connected to a serial, and resistance will become 4 times. 
[0043] 

In order to boil the ink in the liquid ink room 12, it is necessary to apply fixed power to the exoergic resistor 13, and to 
heat the exoergic resistor 1 3 here. It is for making ink breathe out with the energy at the time of this ebullition. And 
although it is necessary to enlarge the current to pass if resistance is small, it can be made to boil at few currents by 
making the resistance of the exoergic resistor 13 high. 

[0044] . . 

Thereby, magnitude, such as a transistor for passing a current, can also be made small, and space-savmg-ization can 
be attained. In addition, although resistance can be made high if the thickness of the exoergic resistor 13 is formed 
thinly, there is a fixed limitation in making thickness of the exoergic resistor 1 3 thin from a viewpoint of the ingredient 
selected as an exoergic resistor 13, or reinforcement (endurance). For this reason, the resistance of the exoergic 
resistor 13 is made high by dividing, without making thickness thin. 
[0045] 

Moreover, if time amount (gassing time amount) until each exoergic resistor 13 reaches the temperature at which ink is 
boiled is made into coincidence when it has the exoergic resistor 13 divided into two in one liquid ink room 12, ink will 
boil in coincidence on two exoergic resistors 13, and a liquid ink drop will be breathed out in the direction of a medial 
axis of a nozzle 18. 

On the other hand, if time difference arises in the gassing time amount of two divided exoergic resistors 13, ink will not 
boil in coincidence on two exoergic resistors 13. Thereby, a liquid ink drop is breathed out in the direction which shifted 
[ of the nozzle 18 ] from the medial axis (deviating). A liquid ink drop will reach the location [ location / when a liquid ink 
drop is breathed out without a deviation by this / impact ] shifted. 
[0046] 

Drawing 4 (a) and (b) are graphs which show the relation between the gassing time difference of the ink by each 
exoergic resistor 13, and the regurgitation include angle of a liquid ink drop, when it has a divided exoergic resistor 13 
like this operation gestalt. The value in this graph is as a result of [ by the computer ] simulation. It sets in this graph 
and is the direction of X (direction shown with the graph axis of ordinate theta x.). cautions: - it is not the semantics of 
the axis of abscissa of a graph the direction of a list of a nozzle 18 (the side-by-side installation direction of the 
exoergic resistor 13) - it is - the direction (direction shown by graph axis-of-ordinate thetay.) of Y Cautions: It is not 
the semantics of the axis of ordinate of a graph. It is a direction (the conveyance direction of printing paper) 
perpendicular to the direction of X. Moreover, an include angle in case there is no deviation is made into 0 degree, and 
this amount of gaps from 0 degree is shown in the direction of X, and the direction of Y. 
[0047] 

Drawing 4 (c) further again as gassing time difference of the ink of the exoergic resistor 13 divided into two It is actual 
measurement data at the time of setting as an axis of abscissa the difference of the amount of currents between the 
exoergic resistors 13 divided into two, i.e., the deflecting current, and setting an axis of ordinate as the amount of 
deviations in the impact location of a liquid ink drop (it being surveyed using distance of a before [ from a nozzle 18 / an 
impact location ] as about 2mm) as a regurgitation include angle (the direction of X) of a liquid ink drop. In drawing 4 (c), 
said deflecting current was superimposed on exoergic resistor 13 of one of the two, having used the principal current of 
the exoergic resistor 13 as 80mA, and the deviation regurgitation of a liquid ink drop was performed. 
[0048] 



In having time difference in the array direction of a liquid discharge part at gassing of the exoergic resistor 1 3 divided 
into two, the regurgitation include angle of a liquid ink drop becomes less perpendicular, and the regurgitation include 
angle theta x of the liquid ink drop in the array direction of a liquid discharge part becomes large with gassing time 
difference. 

So, with this operation gestalt, the exoergic resistor 13 divided into two is formed, this property is used, it controls by 
changing the amount of currents passed to each exoergic resistor 13 so that time difference arises in the gassing time 
amount on two exoergic resistors 13, and the discharge direction of a liquid ink drop is made adjustable in two or more 
directions. 
[0049] 

Furthermore, since gassing time difference arises in two exoergic resistors 13 when the resistance of the exoergic 
resistor 13 divided into two, for example is not the same value according to a manufacture error etc., the regurgitation 
include angle of a liquid ink drop becomes less perpendicular, and the impact location of a liquid ink drop shifts from an 
original location. However, if the gassing time amount on each exoergic resistor 13 is controlled and gassing time 
amount of two exoergic resistors 13 is made into coincidence by changing the amount of currents passed to the 
exoergic resistor 13 divided into two, it will also become possible to make perpendicular the regurgitation include angle 
of a liquid ink drop. 
[0050] 

Drawing 5 is drawing explaining the discharge direction of a liquid ink drop. In drawing 5 , if the liquid ink drop i is 

perpendicularly breathed out to the regurgitation side (field of printing paper P) of the liquid ink drop i, the liquid ink . 

drop i will be breathed out without a deviation among drawing 5 like the arrow head shown by the dotted line. On the 

other hand, if the discharge direction of the liquid ink drop i deviates and a regurgitation include angle shifts 

perpendicularly only in theta (the inside of drawing 5 , Z1 or Z 2-way), it is the impact location of the liquid ink drop i, 

deltaL=Hxtantheta 

It becomes **** gap ******. 

Thus, when the discharge direction of the liquid ink drop i shifts only in a perpendicular direction to theta, the impact 

location of a liquid ink drop will shift [ only deltaL ]. 

[0051] 

Here, in the case of the usual ink jet printer, the tip of a nozzle 18 and the distance H between printing paper P are 
about 1-2mm. Therefore, distance H is assumed to hold uniformly to 2mm of H= abbreviation. 
In addition, it is necessary to abbreviation regularity to hold distance H because the impact location of the liquid ink 
drop i will be changed, if distance H is changed. That is, when the liquid ink drop i is breathed out at right angles to the 
field of printing paper P from a nozzle 18, even if it changes distance H somewhat, the impact location of the liquid ink 
drop i does not change. On the other hand, when the deviation regurgitation of the liquid ink drop i is carried out as 
mentioned above, the impact location of the liquid ink drop i is because it becomes a different location with fluctuation 
of distance H. 
[0052] 

Moreover, spacing of the nozzle 18 which adjoins when resolution of a head 1 1 is set to 600DPI, 
25.40x1000 / 600**42.3 (micrometer) 
It becomes. 
[0053] 

(Sub control activation decision means) 

With this operation gestalt, while having an above-mentioned main control means and an above-mentioned sub control 

means as a Rhine head 10 of the 1st gestalt, it has a sub control activation decision means. . 

A sub control activation decision means sets up according to an individual whether a sub control means is performed 

every head 11. 

[0054] 

Drawing 6 is drawing showing the example which amended the impact location of a liquid ink drop with an above- 
mentioned main control means, a sub control means, and a sub control activation decision means. Upper drawing is a 
front view showing the discharge direction of the liquid ink drop breathed out from each head 1 1 in the Rhine head 1 0, 
and each liquid discharge part among drawing, and the arrow head shows all the discharge directions by the main 
control means and sub control means when carrying out the regurgitation of the liquid ink drop from the liquid 
discharge part of each head 1 1 . Furthermore, the thick wire shows the selected discharge direction among the arrow 
head. Moreover, lower drawing is a top view showing the condition that the liquid ink drop breathed out from each 
liquid discharge part reached printing paper P among drawing (drawing shown below is displayed similarly). 
[0055] 

Although a liquid ink drop is only breathed out from the liquid discharge part of each head 1 1 in the example of drawing 



6 when only a main control means is used, it is using a sub control means and is formed in the two different directions 
Possible [ the regurgitation / a liquid ink drop ] on right-and-left both sides among drawing at the different direction and 
different concrete target from the discharge direction by the main control means, respectively. That is, the discharge 
direction according [ the discharge direction by the main control means ] to one and a sub control means is four, and 
each liquid discharge part has a total of five discharge directions. 

Ehen it is going to carry out the regurgitation of the liquid ink drop to right under from the liquid discharge part of 
each head 11 (printing paper P - receiving - abbreviation - a perpendicular direction), a principle uses only a mam 
control means, without using a sub control means. 

However, when a liquid ink drop is breathed out only using a main control means from all the heads 11 when there is 
an impact location gap to other heads 1 1 , about the head 1 1 , it controls by the position error of a head 1 1 to adjust an 
impact location using a sub control means with a main control means. 

[00581 • , , 

When such the print of the test pattern which makes a liquid ink drop breathe out only using a main control means 
from all the heads 1 1 is carried out, and the print result is read with image readers, such as an image scanner. And he 
existence of the head 1 1 from which the impact location is shifted beyond the predetermined value to other heads 1 1 is 
detected from the reading result. When the head 11 with the impact location gap beyond a predetermined value is 
detected, it detects further how much the gap is, and controls using a sub control means according to the detection 
result to change the discharge direction of the liquid ink drop of the head 1 1 . 

Bv SwingJ , among heads 1 1 , the head 1 1 of eye "N" watch approaches the head 1 1 side of the "N-1 st" watch and 
is arranged and the example to which spacing of the head 11 of the eye [ "N" watch ] and 1st [ "the N-1st" } watch is 
narrow (spacing of the head 1 1 of the eye [ "N" watch ] and 1st [ "the N+1st" ] watch is thereby large) is shown. 
In this case, with the head 1 1 of the "N-1st" watch and 1st [ "the N+1st" ] watch, only a main control means is used and 
a central discharge direction is chosen among five discharge directions. On the other hand, with the head 1 1 of eye N 
watch a sub control means is used with a main control means, and a liquid ink drop is breathed out. The example of 
drawing 6 shows among drawing the example in which the liquid ink drop was breathed out by the 2nd discharge 
direction from right-hand side. 

Thus^about the head 1 1 which the mounting position consists of as the design value mostly, the regurgitation of the 
liquid' ink drop is carried out only using a main control means. On the other hand, about the head 1 1 which has a 
location gap relatively to other heads 1 1 , by changing the discharge direction of a liquid ink drop with a sub control 
means, it adjusts so that it may double with the impact location of a head 1 1 where the discharge direction has become 
as the design value mostly. 

Thereby, as shown in drawing 6 , impact location spacing of the liquid ink drop breathed out from the liquid discharge 

part of each head 1 1 can be made abbreviation regularity. 

100611 

Moreover, drawing 7 is drawing showing the example which amended the impact location of a liquid ink drop like 
drawing 6 with a main control means, a sub control means, and a sub control activation decision means. 
In drawing 7 , unlike drawing 6 , although arrangement spacing of each head 1 1 is regularity, it shows the example 
from which the discharge direction of the head 1 1 of eye "N" watch differs to other heads 1 1 by dispersion in the 
regurgitation property for every head 1 1 . The example of drawing 7 shows the case where the discharge direction of 
the head 1 1 of eye "N" watch is shifted leftward. 

100621 

in this case - if the regurgitation of the liquid ink drop is carried out about all the heads 1 1 only using a main control 
means - the liquid ink drop from the head 1 1 of the "N-1 st" watch and 1st [ "the N+1st" ] watch - the Pth page of 
printing paper -- receiving -- abbreviation - although breathed out in the perpendicular direction, from the head 11 of 
eye "N" watch, a liquid ink drop shifts leftward and is breathed out. 

Therefore, it controls by the head 1 1 of eye "N" watch to carry out the regurgitation of the liquid ink drop to the 2nd 
discharge direction from right-hand side among drawing using a sub control means with a main control means to be 
shown in drawing 7 . 
[0063] 

(Reference-direction setting means) 

Moreover, with this operation gestalt, while having an above-mentioned discharge direction adjustable means as a 
head 11 of the 2nd gestalt, it has a reference-direction setting means. 



A reference-direction setting means sets up one principal direction which serves as criteria among two or more 
discharge directions of the liquid ink drop by the discharge direction adjustable means according to an individual every 
head 1 1 

Also in this case, like the above, as shown in drawing 6 . each head 1 1 shall be formed in the five different directions 

possible [ the regurgitation / a liquid ink drop ] by the discharge direction adjustable means. 

And a reference-direction setting means sets first the discharge direction located in the center among five discharge 

directions as a principal direction., 

[0064] 

Next when the print of the test pattern is carried out like the above, the existence of the head 1 1 with the impact 
location gap beyond a predetermined value is detected and such a head 1 1 is detected, according to the detection 
result, a principal direction is changed to other heads 11. 

For example, as shown in drawing 6 , the head 1 1 of eye "N" watch shall have the impact location gap beyond a 
predetermined value. If it counts from the inside of drawing, and right-hand side with the head 1 1 of eye "N" watch and 
the 2nd discharge direction is set as a principal direction at this time, an impact location gap can be adjusted. As for 
this, the same is said of the case of drawing 7 . 
[0065] 

In addition, in drawing 6 and drawing 7 , the direction nearest to a perpendicular direction is set as the principal 
direction to printing paper P. However, it is not necessarily restricted to such a setup. 

for example, the head 1 1 - many (majority) - like the head 1 1 of eye "N n watch of drawing 7 , among drawing, when 
the discharge direction has shifted leftward, a central discharge direction is set as a principal direction among five 
discharge directions of the head 1 1 of eye this "N" watch. And about the head 1 1 of the "N-1st n watch and 1st [ "the 
N+1st n J watch, it controls among other heads 1 1 , for example, drawing 7 , to set the 2nd discharge direction as a 
principal direction from the left. 

Thus, if it sets up, all the heads 1 1 can be covered and the impact pitch of a liquid ink drop can be made abbreviation 
regularity. In addition, in this case, although the principal direction of a head 1 1 is not set up in the direction nearest to 
a perpendicular direction to printing paper P, it is satisfactory in any way. 
[0066] 

(Regurgitation include-angle setting means) 

With this operation gestalt, while having an above-mentioned discharge direction adjustable means as a head 1 1 of the 
3rd gestalt, it has a regurgitation include-angle setting means further again. 

A regurgitation include-angle setting means sets up the regurgitation include angle of the liquid ink drop by the 
discharge direction adjustable means according to an individual every head 11. 

Drawing 8 is drawing showing the example which amended the impact location of a liquid ink drop with a discharge 

direction adjustable means and a regurgitation include-angle setting means. 

[0067] 

by drawing 8 , among heads 1 1 , the head 1 1 of eye "N" watch approaches the head 1 1 side of the "N-1 st n watch, and 
is arranged, and the example to which spacing of the head 1 1 of the eye [ "N" watch ] and 1st [ "the N-1st" ) watch is 
narrow (thereby - spacing of the head 1 1 of the eye [ "N" watch ] and 1st [ "the N+1st" ] watch - " - it is large) is 
shown. 

In this case, it is if the regurgitation of the liquid ink drop is carried out as it is from each head 1 1 (with the head 1 1 of 
eye "N" watch). If the regurgitation of the liquid ink drop is carried out in the direction of an arrow head shown with a 
thin line, among drawing in the head 1 1 of the "N-lst" watch, among drawing in the liquid ink drop breathed out from 
the liquid discharge part of the right end section, and the head 1 1 of eye "N" watch, it will be breathed out from the 
liquid discharge part of the left end section, and impact spacing with a liquid ink drop will become narrow. 

[0068] t 
Therefore, the regurgitation include-angle setting means of heads 11 other than "N" watch is controlled in this case to 
carry out the regurgitation of the liquid ink drop, without changing a regurgitation include angle. On the other hand, the 
regurgitation include-angle setting means of the head 1 1 of eye "N" watch sets up a regurgitation include angle so that 
a liquid ink drop may be breathed out in the direction of an arrow head which is made to, shift only the above- 
mentioned predetermined include angle rightward on the whole, and shows the regurgitation include angle of a liquid 
ink drop by the thick wire among drawing. If it does in this way, all the heads 1 1 can be covered, the impact pitch of a 
liquid ink drop can be made abbreviation regularity, it cannot be conspicuous and an impact location gap of a liquid ink 
drop can be carried out. 
[0069] 

Moreover, drawing 9 is drawing showing other examples which amended the impact location of a liquid ink drop with a 
discharge direction adjustable means and a regurgitation include-angle setting means. 



In drawing 9 , unlike drawing 8 , although arrangement spacing of each head 1 1 is regularity, it shows the example 
from which the discharge direction of the head 1 1 of eye "N" watch differs to other heads 1 1 by dispersion in the 
regurgitation property for every head 1 1 . This example shows the case where the discharge direction (the direction of 
an arrow head shown with a thin line) of the head 1 1 of eye B N" watch is shifted leftward, 
on the whole also in this case, the regurgitation include-angle setting means of the head 1 1 of eye "N" watch shifts the 
regurgitation include angle of a liquid ink drop only for the above-mentioned predetermined include angle rightward like 
drawing 8 - making - printing paper P - receiving - abbreviation - it controls so that a liquid ink drop is breathed out 
in the perpendicular direction. 
[0070] 

Moreover, drawing 10 is drawing showing other examples of a regurgitation include-angle setting means, the time of all 
the heads 1 1 choosing a central discharge direction in upper drawing, among drawing 10 , while each head 1 1 could 
carry out the regurgitation of the drop to two or more discharge directions - the Pth page of printing paper - receiving - 
- abbreviation - the regurgitation of the liquid ink drop shall be carried out in the perpendicular direction 
[0071] 

The include angle of the discharge direction of most the left and the discharge direction of most the right to accomplish 
shall be set as an include angle gamma for the liquid discharge part of each head 1 1 among drawing among two or 
more discharge directions further again. Although the regurgitation include angle of the head 11 of the "N-lst" watch 
has become as the design value with the include angle gamma at this time, with the head 1 1 of eye "N" watch, the 
above-mentioned include angle shall be an include angle alpha (<gamma), and the above-mentioned include angle 
shall be an include angle beta (>gamma) with the head 1 1 of the B N+1st w watch. 
[0072] 

Thus, with the head 1 1 of eye "N w watch, when the maximum regurgitation include angles differ, it sets up so that the 

maximum regurgitation include angle may become large (it becomes an include angle gamma from an include angle 

alpha like). Similarly, with the head 1 1 of the B N+1st n watch, it sets up so that the maximum regurgitation include angle 

may become small (it becomes an include angle gamma from an include angle beta like). 

Thereby, as shown in lower drawing among drawing 10 , the maximum regurgitation include angle can be set as an 

include angle gamma about all the heads 1 1 containing the head 1 1 of the eye [ "N w watch ] and 1st [ "the N+1st B ] 

watch. 

By adjusting the maximum regurgitation include angle as mentioned above, when not changing a regurgitation include 

angle, it becomes possible to amend to the range which cannot be amended. 

[0073] 

With this operation gestalt, while having an above-mentioned discharge direction adjustable means as a head 11 of the 
4th gestalt, it has the above-mentioned regurgitation include-angle setting means and a reference-direction setting 
means further again. 

That is, while setting up the regurgitation include angle of a liquid ink drop according to an individual with a 
regurgitation include-angle setting means every head 11, one principal direction which serves as criteria among two or 
more discharge directions of a liquid ink drop with a reference-direction setting means is set up according to an 
individual. 
[0074] 

For example, each head 11 is formed in two or more discharge directions possible [ the regurgitation / a liquid ink 
drop ] by the discharge direction adjustable means. Moreover, the include angle (maximum deflection include angle) of 
the discharge direction of most left-hand side and the discharge direction of most right-hand side to accomplish shall 
be set as an include angle gamma like the above among two or more discharge directions. 
[0075] 

With the head 1 1 of eye n N [ in this case, ]" watch, if there shall be no impact location gap, while the regurgitation 
include-angle setting means of the head 1 1 of eye "N" watch will maintain the above-mentioned maximum deflection 
include angle at an include angle gamma, a reference-direction setting means sets the discharge direction located in 
the center among two or more discharge directions as a principal direction. 
[0076] 

On the other hand, with the head 1 1 of the B N+1st" watch, it shall have an impact location gap. While the regurgitation 
include-angle setting means of the head 1 1 of the w N+1st w watch sets the above-mentioned maximum deflection 
include angle as include angles other than an include angle gamma at this time, a reference-direction setting means 
sets the direction of either as a principal direction among two or more discharge directions. Thereby, the impact 
location of the liquid ink drop breathed out from the head 1 1 of the n N+1st" watch and the impact location of the liquid 
ink drop breathed out from the head 1 1 of eye "N" watch can be doubled. 

If the principal direction used as criteria is set up in the optimal direction while changing a regurgitation include angle to 



other heads 1 1 as mentioned above, an impact location gap can be amended. 
[0077] 

(The 1st regurgitation control means) 

Furthermore with this operation gestalt, the 1st regurgitation control means performs regurgitation control of the 
following liquid ink drops using the head 11 equipped with an above-mentioned discharge direction adjustable means 
or a main control means and a sub control means, and a reference-direction setting means and a regurgitation include- 
angle setting means. , . 

The 1st regurgitation control means breathes out a liquid ink drop in the direction in which some [ at least ] liquid 
discharge parts differ using an above-mentioned discharge direction adjustable means, respectively from at least two 
different liquid discharge parts located in the neighborhood. By making each liquid ink drop reach the same pixel tram, 
forming a pixel train, or making each liquid ink drop reach the same pixel field, and forming a pixel It is a means to 
control the regurgitation of a drop to form one pixel train or one pixel using at least two different liquid discharge parts 
located in the neighborhood. 

Herejt is J (J) about the discharge direction of the liquid ink drop breathed out from each nozzle 18 as the 1st gestalt 
of the 1st regurgitation control means in this invention. By the control signal of a positive integer bit, it is 2J. It is 2J 
while making it adjustable in the different direction of even pieces. It sets up so that spacing of the impact location of 
two liquid ink drops used as the location most distant among directions may become twice [ abbreviation (2J -1) ] 
spacing of two adjoining nozzles 18. And it is 2J when carrying out the regurgitation of the liquid ink drop from a nozzle 
18. Any one direction is chosen among directions. 
[0079] 

Or it is J (J) as the 2nd gestalt of the 1st regurgitation control means about the discharge direction of the drop breathed 
out from a nozzle 18. While making it adjustable in the direction of odd pieces in which (2J +1) changes with control 
signals of the positive integer bit +1 About 2J of spacing of two nozzles 1 8 which spacing of the impact location of two 
liquid ink drops used as the location most distant among the directions of (2J +1) adjoins It sets up so that it may 
become twice. And when carrying out the regurgitation of the liquid ink drop from a nozzle 18, any one direction is 
chosen among the directions of (2J +1). 
[0080] 

For example, when it assumes that a J= 2-bit control signal is used in the case of the 1st gestalt of the above, the 
discharge direction of a liquid ink drop is 2J. = it becomes four pieces [ even ]. Moreover, 2J Abbreviation of spacing of 
two nozzles 18 which spacing of the impact location of two liquid ink drops used as the location most distant among 
directions adjoins (2J -1) = it becomes 3 times. 
[0081] 

The distance, then the deflecting angle theta (deg) between two dots used as the location from which 3 times of 
spacing (42.3 micrometers) of the nozzle 18 adjoined in case the resolution of a head 11 is 600DPI, i.e., 126.9 
micrometers, were most separated at the time of the deviation by the 1st regurgitation control means in this example 
tan2theta=1 26.9/ 2000**0.0635 
It is since it becomes, 
theta**1.8 (deg) 
It becomes. 
[0082] 

Moreover, when it assumes that J= 2 bits of control signals of +1 are used in the case of the 2nd gestalt of the above, 
the discharge direction of a liquid ink drop is 2J. It becomes odd +1=5 ** pieces. Moreover, spacing of the impact 
location of two liquid ink drops used as the location most distant among the directions of (2J +1) is 2J of spacing of two 
adjoining nozzles 18. = it becomes 4 times. 
[0083] 

Drawing 11 is drawing having shown more concretely the discharge direction of the liquid ink drop when using a J- 1- 
bit control signal in the case of the 1 st gestalt of the above. In the 1 st gestalt of the above, the discharge direction of a 
liquid ink drop can be set up in the direction of bilateral symmetry in the direction of a list of a nozzle 1 8. 
And if it sets up so that spacing of the impact location of two liquid ink drops used as the most distant location (2J =) 
may be 1 (2J -1=) time the spacing of two adjoining nozzles 18, a liquid ink drop can be made to reach a 1-pixel field 
from the nozzle 1 8 of an adjoining liquid discharge part, respectively, as shown in drawing 11 . That is, if spacing 
between nozzles 18 is set to X as shown in drawing 11 , the distance between adjoining pixel fields will serve as x(2J - 
1) X (the example of drawing 11 x(2 J -1) X=X). 

In addition, the impact location of a liquid ink drop will be located between nozzles 18 in this case. 
[0084] 



Moreover, drawing 12 is drawing having shown more concretely the discharge direction of the liquid ink drop when 
using J= 1 bit of control signals of +1 in the case of the 2nd gestalt of the above. With the 2nd gestalt of the above, the 
discharge direction of the drop from a nozzle 18 can be carried out in the direction of odd pieces. That is, although the 
discharge direction of a liquid ink drop can be set as bilateral symmetry in the direction of even pieces in the direction 
of a list of a nozzle 18, directly under can be made to breathe out a liquid ink drop from a nozzle 18 by using the control 
signal of further +1 with the 1st gestalt of the above. Therefore, it can be set as odd discharge directions with the both 
sides of the regurgitation (regurgitation of the inside of drawing 12 , the direction of a, and the direction of c) to the 
direction of bilateral symmetry of a liquid ink drop, and the regurgitation (regurgitation of the inside of drawing 12, and 
the direction of b) of a directly under. 
[0085] 

In the example of drawing 12 , 1 (J=) bit of control signals is set to +1, and the number of discharge directions serves 
as the direction of odd pieces where 3 (2J +1=) differs. Moreover, impact location spacing of two liquid ink drops used 
as the location most distant among three (2J +1=) discharge directions It sets up so that it may become a twice as 
many abbreviation (2J =) of spacing (inside of drawing 12 , X) of two adjoining nozzles 18 as this (inside of drawing 12, 
2J xX), and any one direction is chosen among three (2J +1=) discharge directions at the time of the regurgitation of a 
liguid ink drop. 

If it does in this way, a liguid ink drop can be made to reach the pixel field "N-1" located in the both sides other than the 
pixel field N in which it is located just under a nozzle n N", and "N+1", as shown in drawing 12 . 
Moreover, the impact location of a liguid ink drop turns into a location which counters a nozzle 18. 
[0086] 

It becomes possible to make a liguid ink drop reach at least one same pixel field of at least two liguid discharge parts 

(nozzle 18) located in the neighborhood depending on how to use a control signal as mentioned above. As shown in 

drawing 11 and drawing 12 , when the array pitch in the array direction of a liguid discharge part is especially set to T, 

each liguid discharge part is set in the array direction of a liguid discharge part to the center position of the liguid 

discharge part of self, 

**(1/2xX) xP (here, P is a positive integer) 

It becomes possible to make a liguid ink drop reach ******. 

[0087] 

Drawing 13 is drawing explaining the pixel formation approach (2-way regurgitation) when using a J= 1-bit control 
signal in the 1st gestalt (that whose regurgitation [ a liguid ink drop ] was made possible in the different direction of 
even pieces) of the 1st regurgitation control means. 

Drawing 13 shows the process which forms each pixel for the regurgitation activation signal sent out to a head 1 1 by 
parallel on printing paper by the liquid discharge part. A regurgitation activation signal is eguivalent to a picture signal. 
In the example of drawing 13 , the number of gradation of the regurgitation activation signal of 1 pixel "N+2" is set [ the 
number of gradation of the regurgitation activation signal of a pixel "N" ] to 2 for the number of gradation of the 
regurgitation activation signal of 3 pixel "N+1." 
[0088] 

The regurgitation signal of each pixel is the period of a and b, it is sent out to a predetermined liguid discharge part, 
and a liguid ink drop is breathed out with the period of Above a and b from each liguid discharge part. Here, the period 
of a and b corresponds to time slots a and b, and two or more dots which receive the number of gradation of a 
regurgitation activation signal are formed in a 1 -pixel field a and b1 period. For example, a period a, the regurgitation 
activation signal of a pixel "N" is sent out to a liguid discharge part "N-1", and the regurgitation activation signal of a 
pixel "N+2" is sent out to a liguid discharge part "N+1." 
[0089] 

And from a liguid discharge part "N-r, a liguid ink drop deviates in the direction of a, and is breathed out, and the 
location of the pixel on printing paper "NT is reached. Also from a liguid discharge part "N+1", a liguid ink drop deviates 
in the direction of a, and is breathed out, and the location of the pixel on printing paper "N+2" is reached. 
[0090] 

Thereby, the liguid ink drop eguivalent to two gradation reaches each pixel location on the printing paper in a time slot 

a. Since the number of gradation of the regurgitation activation signal of a pixel "N+2" is 2, it is this and a pixel "N+2" 

will be formed. The same process is repeated only for time-slot b minutes. 

Conseguently, a pixel "N" is formed from a number (two) eguivalent to three gradation of dots. 

[0091] 

Since a liguid ink (continuing twice) drop will reach the target continuously and a pixel will not be formed in the pixel 
field corresponding to one pixel number of the same liguid discharge part even when the number of gradation is any if 
it is made above, it cannot be conspicuous and dispersion for every liguid discharge part can be carried out. Moreover, 



even if the discharge quantity of the liquid ink drop from one of liquid discharge parts is inadequate, dispersion in the 

occupancy area by the dot of each pixel can be lessened, for example. 

[00921 

Furthermore for example, the pixel formed of 1 or two or more dots in Mth pixel Rhine, [ when the pixel formed of 1 or 
two or more dots in ** (M+1) pixel Rhine is mostly located in a line on the same rank ] The liquid discharge part used 
for the regurgitation of the first liquid ink drop in order to form the pixel of the liquid discharge part used in order to form 
the pixel of Mth pixel Rhine, or Mth pixel Rhine, In order to form the pixel of the liquid discharge part used in order to 
form the pixel of ** (M+1) pixel Rhine, or " (M+1) pixel Rhine, it is desirable to control to become the liquid discharge 
part where the liquid discharge parts used for the regurgitation of the first liquid ink drop differ. 
[00931 

If it does in this way, when forming a pixel, for example from one dot (in the case of 2 gradation), it is lost that the pixel 
(dot) formed of the same liquid discharge part is located in a line on the same rank. Or when forming a pixel with the 
small number of dots, it is lost that the liquid discharge part first used for forming a pixel always becomes the same on 
the same rank. 
[0094] 

When the pixel formed from one dot is mostly located in a line on the same rank by this, unless blinding etc. arises in 
the liquid discharge part which forms the pixel and a liquid ink drop is no longer breathed out, in having used the same 
liquid discharge part, a pixel is no longer formed in the pixel train all the time. However, such fault is cancelable by 
taking the above approaches. 
[0095] 

Moreover you may make it select a liquid discharge part at random in addition to the above approaches. And the liquid 
discharge part used for the regurgitation of the first liquid ink drop in order to form the pixel of the liquid discharge part 
used in order to form the pixel of Mth pixel Rhine, or Mth pixel Rhine, What is necessary is just to make it the liquid 
discharge part used for the regurgitation of the first liquid ink drop not always turn into the same liquid discharge part, 
in order to form the pixel of the liquid discharge part used in order to form the pixel of ** (M+1) pixel Rhine, or " (M+1) 
pixel Rhine. 
[0096] 

Drawing 14 is drawing showing the pixel formation approach (the 3 direction regurgitation) when using J= 1 bit of 
control signals of +1 further again in the 2nd gestalt (that whose regurgitation [ a liquid ink drop ) was made possible in 
the different direction of odd pieces) of the 1 st regurgitation control means. 

Although the formation process of the pixel shown in drawing 14 omits explanation since it is the same as that of 
drawing 13 mentioned above, it can control the regurgitation of a drop to form one pixel train or one pixel like the 1st 
gestalt also in the 2nd gestalt of the above in this way using at least two different liquid discharge parts located in the 
neighborhood using the 1st regurgitation control means. 
[0097] 

(The 2nd regurgitation control means) 

Furthermore with this operation gestalt, the 2nd regurgitation control means performs regurgitation control of the 
following liquid ink drops using the head 11 equipped with an above-mentioned discharge direction adjustable means 
or a main control means and a sub control means, and a reference-direction setting means and a regurgitation include- 
angle setting means. 

When making a drop reach a pixel field, the 2nd regurgitation control means for every regurgitation of the liquid ink 
drop from a liquid discharge part as an impact location (correctly impact target position) of the liquid ink drop of the 
array direction of the liquid discharge part in the pixel field It is a means to control the regurgitation of a liquid ink drop 
so that one of impact locations is determined among different impact locations of M pieces (M is two or more integers) 
by which at least a part enters in the pixel field and a drop reaches the determined impact location. 
[0098] 

With this operation gestalt, especially the 2nd regurgitation control means determines one of impact locations at 
random among different impact locations of M pieces (** which does not have regularity irregularly). As an approach of 
determining at random, although various approaches are mentioned, the method of determining one of locations 
among different impact locations of M pieces is mentioned, for example using a random-number-generation circuit. 
Moreover, with this operation gestalt, the impact location of M pieces shall be assigned at intervals of about 1/M of the 
array pitch of a liquid discharge part (nozzle 18). 
[0099] 

drawing 15 is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact locations where M individuals differ, and is drawing showing the conventional impact 
condition (inside of drawing, left-hand side), and the impact condition (inside of drawing, right-hand side) of this 



operation gestalt by comparison. In drawing 15 , the field of the square enclosed with a broken line is a pixel field. 
Moreover, it is circular and what is shown is the liquid ink drop (dot) which reached the target. 

Ftatby the conventional print, when a regurgitation instruction is 1 (2 gradation), a liquid ink drop reaches a pixel field 
so that a liquid ink drop may enter mostly in a pixel field (the magnitude of the liquid ink drop which reached the target 
is illustrated in drawing 15 in the magnitude inscribed in in a pixel field). 

on the other hand, with this operation gestalt, the regurgitation of the liquid ink drop is carried out so that one of 
locations may be reached among the impact locations of M individual of the direction of a list of a nozzle 1 8. At the 
example of drawing 15 , it is the impact location of M= 8 pieces of one pixel field (one of eight pieces), since it 
corresponds without impact, a different impact location of seven pieces is illustrated substantially. The condition that 
the liquid ink drop reached one determined impact location inside is shown (the circle shown as a continuous line is the 
location which the liquid ink drop actually reached among drawing, and. as for the circle shown with other broken lines, 
other impact locations are shown). In the example of 1, this regurgitation instruction counts from the left, and is 
determined as the 2nd location among drawing, and the condition that the liquid ink drop reached this determined 
location is illustrated. 

Ever, when a regurgitation instruction is 2, a liquid ink drop is made to reach the pixel field in piles further. In 
addition, in the example of drawing 15 , the condition that only 1 graduation shifted in the pixel field at the bottom is 
illustrated in consideration of delivery of printing paper. 

and a liquid ink drop [ which reached the target first by the conventional approach when a regurgitation instruction was , 
2 ], and abbreviation same rank top - (longitudinal direction - setting - a gap -- there is nothing -) - the 2nd liquid ink 
drop reaches the target. 

on the other hand as mentioned above in the case of this operation gestalt, although the location where the first liquid 
ink drop was determined at random is reached, also in the 2nd [ further ] liquid ink drop, an impact location is 
determined as the impact location of the first liquid ink drop at random independently (separate from the first liquid ink 
drop - independent), and a liquid ink drop reaches the determined location. In the example of drawing . 15 the 2nd 
liquid ink drop shows the example which reached the target in the center of a pixel field in the longitudinal direction. 

When a regurgitation instruction is 3, it is also the same as that of the time of the above-mentioned regurgitation 
instruction being 2 further again. By the conventional approach, three liquid ink drops reach the target in one pixe field, 
without the impact location of a liquid ink drop shifting to a longitudinal direction. However, with this operation gestalt, 
when a regurgitation instruction is 3, also in the 3rd liquid ink drop, an impact location is determined regardless of the 
impact location of the 1 st and the 2nd liquid ink drop, and a liquid ink drop reaches the determined location. 

Illiquid ink drop is made to reach the target as mentioned above, when arranging a dot in piles and forming a pixel, 
generating of the stripe resulting from dispersion in the property of a liquid discharge part etc. is abolished, it cannot be 
conspicuous and dispersion can be carried out. . 
Although the array is microscopically uneven as a result of losing the regularity of the impact location of a liquid ink 
drop and arranging each liquid ink drop (dot) at random, it becomes uniform and isotropic macroscopic rather and 
dispersion stops namely, being conspicuous. 

Therefore there is effectiveness which carries out the mask of the dispersion by the regurgitation property of the liquid 
ink drop of each liquid discharge part. Since the whole serves as a regular pattern and a dot is arranged when not 
randomized, the part which disturbs the regularity is easy to be checked by looking. Especially, in stippling, although 
the shade of a color is expressed by the surface ratio of a dot and a substrate (part which is not covered with foe dot of 
printing paper), it becomes that it is easy to be checked by looking the more the more how depending on which the part 
of a substrate remains becomes regular. 

On the other hand, if it is irregular and a dot is arranged at random, the array will become in extent which changed for a 
while that it is hard to be checked by looking. 

Moreover, two or more above-mentioned Rhine heads 10 are formed, and in having the color line head which supplied 
the ink of a color different every Rhine head 1 0, there is the following effectiveness further. 
In a color ink jet printer, when forming a pixel in piles, in order to make it moire not generate two or more liquid ink 
drops (dot), an impact location precision severe beyond monochrome is searched for. However, if a liquid ink drop is 



arranged at random like this operation gestalt, it is not generated but the problem of moire can be stopped to a simple 
color gap. Therefore, degradation of the image quality by generating of moire can be prevented. 

[° 108 ] ■ , 

By the serial method which performs the overprint which drives a head repeatedly to a mam scanning direction, and 

piles up the liquid ink drop especially, although moire seldom becomes a problem, in the case of the Rhine method, 

moire poses a problem. Then, if a method of making a liquid ink drop reach the target at random like this operation 

gestalt is adopted, since moire will stop being able to appear easily, implementation of the ink jet printer of the Rhine 

method can be made easy. 

[0109] F . 

The total amount of ink which reaches printing paper by making a liquid ink drop reach the target at random further 
again can shorten the drying time of the same liquid ink drop which reached the target since the impact range of a 
liquid ink drop spread but. Especially, in the case of the Rhine method, it is one with a print rate quicker (print time 
amount is short) than a serial method, and the effectiveness is remarkable. 
[0110] 

(Increment means in a pixel number) 

Furthermore with this operation gestalt, the increment means in the number of pixels performs control which makes 
resolution high using the head 11 equipped with an above-mentioned discharge direction adjustable means or a main 
control means and a sub control means, and a reference-direction setting means and a regurgitation include-angle 
setting means. 

It is a means control to make it increase from the number of the pixels formed because a liquid ink drop reaches each 
liquid discharge part to one location in the number of pixels by controlling so that a drop reaches [ the liquid ink drop 
which breathed out the increment means in the number of pixels from each liquid discharge part using the above- 
mentioned discharge direction adjustable means ] two or more different locations in the array direction of a liquid 
discharge part. 
[0111] 

For example, when spacing of the adjoining nozzle 18 is 42.3 (micrometer), the physical resolution (on structure) of a 
head 11 serves as 600DPI. 

However, if each nozzle 18 makes an ink droplet reach two places in the array direction of a liquid discharge part using 
the above-mentioned increment means in the number of pixels, respectively, a print can be performed in the resolution 
of 1 200DPI, and if each nozzle 1 8 makes an ink droplet reach three places in the array direction of a liquid discharge 
part, respectively further, a print can be performed in the resolution of 1800DPI. 
[0112] 

Drawing 16 is drawing having shown concretely the discharge direction of the liquid ink drop which used the increment 
means in the number of pixels. As shown in drawing 16 , when spacing of the liquid discharge part in a head 1 1 is X, a 
liquid ink drop is made to reach three places at equal intervals in the array direction of a liquid discharge part, 
respectively from each liquid discharge part. Furthermore, spacing of an impact location when the liquid discharge part 
of eye w N n watch breathes out a liquid ink drop rightward among drawing, and an impact location when the liquid 
discharge part of the rt N+1sf watch breathes out a liquid ink drop leftward among drawing is controlled to become X/3. 

[° 113 1 , ur ^ 

Thus, while carrying out the regurgitation of the liquid ink drop in the different direction of P pieces from each liquid 
discharge part, controlling so that two or more liquid ink drops breathed out from each liquid discharge part make it 
reach the target at equal intervals in the array direction of a liquid discharge part can perform a print in the resolution of 
a head 1 1 P times the resolution of being physical (on structure). 
[0114] 

The 1st regurgitation control means explained above, the 2nd regurgitation control means, and the increment means in 
the number of pixels can be combined and used for a discharge direction adjustable means, a reference-direction 
setting means, and a regurgitation include-angle setting means as follows, respectively. 

(1) While having a discharge direction adjustable means and a reference-direction setting means, it has the 1st 
regurgitation control means. 

(2) While having a discharge direction adjustable means and a reference-direction setting means, it has the 2nd 
regurgitation control means. 

(3) While having a discharge direction adjustable means and a reference-direction setting means, it has the 1st 
regurgitation control means and the 2nd regurgitation control means. 

(4) While having a discharge direction adjustable means and a reference-direction setting means, it has an increment 
means in the number of pixels. 

(5) While having a discharge direction adjustable means and a reference-direction setting means, it has the 1st 
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regurgitation control means and an increment means in the number of pixels. 

(6) While having a discharge direction adjustable means and a reference-direction setting means, it has the 2nd 
regurgitation control means and an increment means in the number of pixels. 

(7) While having a discharge direction adjustable means and a reference-direction setting means, it has the 1st 
regurgitation control means, the 2nd regurgitation control means, and an increment means in the number of pixels. 

(8) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has the 1st 
regurgitation control means. 

(9) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has the 
2nd regurgitation control means. 

(10) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has me 
1 st regurgitation control means and the 2nd regurgitation control means. 

(11) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has an 
increment means in the number of pixels. 

(12) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has the 
1st regurgitation control means and an increment means in the number of pixels. 

(13) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has the 
2nd regurgitation control means and an increment means in the number of pixels. 

(14) While having a discharge direction adjustable means and a regurgitation include-angle setting means, it has the 
1st regurgitation control means, the 2nd regurgitation control means, and an increment means in the number of pixels. 
(01 1 6] 

(15) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has the 1st regurgitation control means. 

(16) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has the 2nd regurgitation control means. 

(17) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has the 1st regurgitation control means and the 2nd regurgitation control means. 

(18) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has an increment means in the number of pixels. 

(19) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has the 1st regurgitation control means and an increment means in the number of 
pixels. 

(20) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has the 2nd regurgitation control means and an increment means in the number of 
pixels. 

(21) While having a discharge direction adjustable means, a regurgitation include-angle setting means, and a 
reference-direction setting means, it has the 1st regurgitation control means, the 2nd regurgitation control means, and 
an increment means in the number of pixels. 

[0117] 

Some examples are concretely explained among the above combination. 

They are the combination of the above (2), and drawing 17 and drawing 18 are drawing showing an example equipped 
with the 2nd regurgitation control means while they are equipped with a discharge direction adjustable means and a 
reference-direction setting means. 

Here, drawing 17 shows the example by which the head 1 1 of eye n N n watch is arranged at head of "N-1 st" watch 1 1 
approach, and drawing 18 shows the example which has the discharge direction with which the discharge direction of 
the head 1 1 of eye "N" watch approached the head 1 1 side of the "N-1sf watch. 
[0118] 

In drawing 17 and drawing 18 , like drawing 6 , while the regurgitation [ a liquid ink drop ] is possible in five different 
directions, one discharge direction which serves as criteria every head 11 with a reference-direction setting means is 
set as a principal direction from the liquid discharge part of each head 1 1 with a discharge direction adjustable means. 
In the example of drawing 17 and drawing 18 , while setting a central discharge direction as a principal direction about 
the head 1 1 of the "N-1st n watch and 1st [ "the N+1st" ] watch, about the head 1 1 of eye "N B watch, the 2nd discharge 
direction is set as a principal direction from right-hand side. Furthermore, he is trying to shake the impact location of a 
liquid ink drop at random within the same pixel train for every pixel Rhine using the 2nd regurgitation control means. 
[0119] 

They are the combination of the above (1), and drawing 19 and drawing 20 are drawing showing an example equipped 



with the 1st regurgitation control means while they are equipped with a discharge direction adjustable means and a 
reference-direction setting means. .„«..„toK u 

Here drawing 19 shows the example by which the head 1 1 of eye "N" watch is arranged at head of N-1 st watch 1 1 
approach, and drawing 20 shows the example which has the discharge direction with which the head 1 1 of eye N 
watch approached the head 11 side of the "N-1st" watch. 

In d rawing 19 , it shall be formed in the direction of 13 pieces possible [ the regurgitation / a liquid ink drop ] from the 
liquid discharge part of each head 1 1 . And with the head 1 1 of the "N-1sf watch and 1st [ "the N+1 st" ] watch, the 
discharge direction located in the center (counting from the left or the right the 7th) is set up as a pnncipal direction by 
the reference-direction setting means. Furthermore, in each liquid discharge part, when making a liquid ink drop reach 
the pixel train located in right under [ the ), the above-mentioned principal direction is chosen as a discharge direction. 
On the other hand, among drawing of the pixel train located just under, when making a liquid ink drop reach a eft-hand 
side pixel train the 3rd discharge direction is chosen from the left. Moreover, among drawing of the pixel tram located 
just under when making a liquid ink drop reach a right-hand side pixel train, the 3rd discharge direction is chosen from 
the right. That is, in this example, when four steps of discharge directions change, it is set up so that a liquid ink drop 
can be made to reach the adjoining pixel train. 
[0121] 

With the head 1 1 of eye "N" watch, by the reference-direction setting means, it counts from the left and the 8th 
discharge direction (counting from the right the 6th) is set up as a principal direction further again. Furthermore, in each 
liquid discharge part, when making a liquid ink drop reach the pixel train located in right under [ the j, the above- 
mentioned principal direction is chosen as a discharge direction. On the other hand, among drawing of the pixel train 
located just under, when making a liquid ink drop reach a left-hand side pixel train, the 4th discharge direction is 
chosen from the left. Moreover, among drawing of the pixel train located just under, when making a liquid ink drop 
reach a right-hand side pixel train, the 2nd discharge direction is chosen from the right. 
[01 22] 

And the liquid discharge part of each head 1 1 makes a liquid ink drop reach a left-hand side pixel train among drawing 
of the pixel train located just under in the 1st line of the beginning. A liquid ink drop is made to reach the pixel train 
located just under in the following line [ 2nd ]. A liquid ink drop is made to reach a right-hand side pixel train among 
drawing of the pixel train located just under by the following line [3rd] furthermore. 

Furthermore, in the following line [ 4th ], it is made to be the same as that of the 1st line. Thus, it is made for the liquid 
discharge part of each head 1 1 to make a liquid ink drop reach the target also to the pixel train of its neighbors besides 
[ which is located in right under / the ] a pixel train by making a liquid ink drop reach the target one by one. 
[0123] 

They are the combination of the above (3), and drawing 21 and drawing 22 are drawing showing an example equipped 
with the 1 st regurgitation control means and the 2nd regurgitation control means while they are equipped with a 
discharge direction adjustable means and a reference-direction setting means. That is, in addition to the example of 
drawing 19 and drawing 20 , drawing 21 and drawing 22 shake an impact location at random in the same pixel field 
further, respectively. 
[0124] 

the discharge direction (principal direction) located in the center at drawing 21 and drawing 22 , for example with the 
head 1 1 of the "N-1 st" watch and 1 st [ "the N+1st" ] watch in case the pixel train (principal direction) located in right 
under from each liquid discharge part is reached in a liquid ink drop (counting from the left the 7th) - in addition, it 
counts from the left and the 6th or the 8th discharge direction is chosen at random, moreover, in case the pixel train of 
the left-hand is reached in a liquid ink drop Count from the left, in addition to the 3rd discharge direction, count from the 
left and the 2nd or the 4th discharge direction is chosen at random. Furthermore, in case the pixel train on the right of 
[ in which it is located just under ] a pixel train is reached in a liquid ink drop, it counts from the right, in addition to the 
3rd discharge direction, counts from the right, and the 2nd or the 4th discharge direction is chosen at random. 

She time of similarly reaching the pixel train (principal direction) located in right under from each liquid discharge part in 
a liquid ink drop with the head 1 1 of eye "N" watch - from the right - counting - the 6th discharge direction (principal 
direction) - in addition, it counts from the right and the 5th or the 7th discharge direction is chosen at random, 
moreover, in case the pixel train of the left-hand is reached in a liquid ink drop Count from the left, in addition to the 4th 
discharge direction, count from the left, and the 3rd or the 5th discharge direction is chosen at random. Furthermore, in 
case the pixel train on the right of [ in which it is located just under ] a pixel train is reached in a liquid ink drop, it counts 
from the right, in addition to the 2nd discharge direction, counts from the right, and the 1st or the 3rd discharge 
direction is chosen at random. 
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[0126] 

It is the combination of the above (11), and drawing 23 is drawing showing an example equipped with the increment 
means in the number of pixels while it is equipped with a discharge direction adjustable means and a regurgitation 
include-angle setting means. Upper drawing shows the example by which the head 11 of eye "N" watch is arranged at 
head of "N-1st" watch 11 approach among drawing 23 , and lower drawing shows the example which has the 
discharge direction with which the head 1 1 of eye "N" watch approached the head 1 1 side of the "N-1 st" watch. 
[0127] 

In the case of drawing 23 , the regurgitation include-angle setting means of heads 1 1 other than "N" watch is controlled 
like drawing 8 and drawing 9 to carry out the regurgitation of the liquid ink drop, without changing a regurgitation 
include angle, respectively. On the other hand, the regurgitation include-angle setting means of the head 1 1 of eye "N" 
watch sets up a regurgitation include angle so that a liquid ink drop may be breathed out in the direction of an arrow 
head which is made to, shift only the above-mentioned predetermined include angle rightward on the whole, and 
shows the regurgitation include angle of a liquid ink drop by the thick wire among drawing. 
Furthermore, with the increment means in the number of pixels, when not using the increment means in the number of 
pixels, the liquid discharge part of each head 1 1 makes a liquid ink drop reach the pixel train of its neighbors besides 
[ a liquid ink drop is made to reach ] a pixel train, respectively, and it forms a dot so that it may become resolution 3 
times the resolution of on the structure of a head 1 1 . 
[0128] 

It is the combination of the above (6), and drawing 24 is drawing showing an example equipped with the 2nd 
regurgitation control means and the increment means in the number of pixels while it is equipped with a discharge 
direction adjustable means and a reference-direction setting means. Upper drawing shows the example by which the 
head 1 1 of eye w N n watch is arranged at head of B N-1st" watch 1 1 approach among drawing 24 , and lower drawing 
shows the example which has the discharge direction with which the head 1 1 of eye w N n watch approached the head 
11 side of the H N-1st n watch. 
[0129] 

With a discharge direction adjustable means, from the liquid discharge part of each head 11, while the regurgitation [ a 
liquid ink drop ] is possible in the direction in which plurality (this example 13 pieces) differs, in drawing of the inside of 
drawing 24 , for example, a top, one discharge direction which serves as criteria every head 1 1 is set as a principal 
direction. For example, about the head 1 1 of the "N-1st w watch and 1st [ "the N+1st n ] watch, the central (counting from 
the left the 7th) discharge direction is set as the principal direction. Furthermore, any one is chosen from three 
discharge directions which count from the left and contain the 6th and the 8th discharge direction in addition to the 
principal direction by the 2nd regurgitation control means at random. 
[0130] 

Furthermore, any one is chosen from three discharge directions which count from the left, count from the left in addition 
to the 3rd discharge direction, and contain the 2nd or the 4th discharge direction with the increment means in the 
number of pixels in making a liquid ink drop reach the pixel train of the left-hand at random. Similarly, when making a 
liquid ink drop reach a pixel train on the right, any one is chosen from three discharge directions which count from the 
right, count from the right in addition to the 3rd discharge direction, and contain the 2nd or the 4th discharge direction 
at random. Thus, while making resolution increase with the increment means in the number of pixels, he is trying to 
shake the impact location of a liquid ink drop at random within the same pixel train for every pixel Rhine. 
[0131] 

It is the combination of the above (5), and drawing 25 is drawing showing an example equipped with the 1st 
regurgitation control means and the increment means in the number of pixels while it is equipped with a discharge 
direction adjustable means and a reference-direction setting means. Upper drawing shows the example by which the 
head 1 1 of eye "N" watch is arranged at head of "N-1 st" watch 1 1 approach among drawing 25 , and lower drawing 
shows the example which has the discharge direction with which the head 1 1 of eye n N rt watch approached the head 
11 side of the "N-1st" watch. 
[0132] 

In drawing 25 </A> the liquid discharge part of each head 1 1 raises resolution 3 times bv making a liquid ink drop 
reach three places different, respectively with the increment means in the number of pixels. As shown in the head 1 1 of 
eye "NT watch, from the liquid discharge part of eye V watch to for example, a pixel train "m-1" Make a liquid ink drop 
reach "m" and "m+1", a liquid ink drop is made to reach a pixel train B m+2", "m+3\ and "m+4 B from the liquid discharge 
part of the "n+1st" watch, and a liquid ink drop is made to reach a pixel train "m-4", "m-3", and "m-2" from the liquid 
discharge part of the "n-1st" watch. 
f01 331 

In this case, while making a liquid ink drop reach a pixel train "m+2" and "m+3" at everything but the three above- 



mentioned places, it is made to make a liquid ink drop reach a pi xel train n m-3 H and "m-2" from the liquid discharge part 
of eve V watch bv the 1st regurgitation control means. 

Thus, by controlling, the 1st regurgitation control means and the increment means in the number of pixels can be 

performed to coincidence. 

[01341 

It is the combination of the above (7), and drawing 26 is drawing showing an example equipped with the 1 st 
regurgitation control means, the 2nd regurgitation control means, and the increment means in the number of pixels 
while it is equipped with a discharge direction adjustable means and a reference-direction setting means. Upper 
drawing shows the example by which the head 1 1 of eye "N" watch is arranged at head of "N-1st" watch 1 1 approach 
among drawing 26 , and lower drawing shows the example which has the discharge direction with which the head 1 1 of 
eye "N" watch approached the head 1 1 side of the "N-1st B watch. 
[0135] 

He is trying for drawing 26 to shake the impact location of a liquid ink drop at random within the same pixel tram by the 
2nd regurgitation control means further in addition to the example of above-mentioned drawing 25 . In the example of 
drawing 26 , in the example of drawing 25 , in case a liquid ink drop is made to reach the target, any one discharge 
direction is chosen from three discharge directions containing the discharge direction and the discharge direction of 
right-and-left both sides of drawing 25 at random. 
[0136] 

Next, the regurgitation control circuit which embodied this operation gestalt is explained. 

Using a regurgitation control circuit, a discharge direction adjustable means is changing supply of the energy to the 

exoergic resistor 13, and controls the discharge direction of a liquid ink drop by this operation gestalt in at least two 

different directions. Moreover, a sub control means is controlled by performing supply of different energy from supply of 

the energy to the exoergic resistor 13 by the main control means to the exoergic resistor 13 to make the discharge 

direction of the drop breathed out by the main control means, and a different discharge direction breathe out a drop. 

[0137] 

While connecting two exoergic resistors 13 in the liquid ink room 12 to a serial, more specifically The circuit which has 
the switching element connected between the exoergic resistors 13 connected to the serial (in the following 
explanation) By controlling the amount of currents supplied to each exoergic resistor 13 by having current Miller circuit, 
and flowing a current between the exoergic resistors 13 through this circuit, or making a current flow out of between the 
exoergic resistors 13 A discharge direction adjustable means controls the discharge direction of a liquid ink drop to 
become at least two different directions, or controls a sub control means to carry out the regurgitation of the liquid ink 
drop in the different direction from the discharge direction of the liquid ink drop by the main control means. 
[0138] 

Drawing 27 is drawing showing the regurgitation control circuit 50 of this operation gestalt. 

In the regurgitation control circuit 50, resistance Rh-A and Rh-B are the exoergic resistors 13 for which 2 "**s was 

taken in the liquid ink room 12, respectively, and are connected to the serial. Here, the electric resistance value of each 

exoergic resistor 13 is set as abbreviation identitas. Therefore, the regurgitation can be carried out to the exoergic 

resistor 13 connected to this serial from a nozzle 18 by passing the same quantity of a current without a deviation (in 

the direction of an arrow head shown by the dotted line among drawing 5 ) of a liquid ink drop. 

[0139] 

On the other hand, between two exoergic resistors 13 connected to the serial, current Miller circuit (henceforth "CM 
circuit") is connected. By flowing a current between the exoergic resistors 13 through this CM circuit, or making a 
current flow out of between the exoergic resistors 1 3, a difference can be prepared in the amount of currents which 
flows to each exoergic resistor 13, and the discharge direction of the liquid ink drop breathed out from a nozzle 18 can 
be made adjustable in two or more directions in the array direction of a nozzle 18 (liquid discharge part) according to 
that difference. 
[0140] 

Moreover, the resistance power source Vh is a power source for giving an electrical potential difference to resistance 
Rh-A and Rh-B. The regurgitation control circuit 50 is equipped with M1-M19 as a transistor further again. In addition, it 
is shown that the figure of n xN (N= 1 , 2, 4 and 8, or 50) w given to each transistors M1-M19 with the parenthesis 
document shows the juxtaposition condition of a component, for example, "x1" (transistors M16 and M19) has a 
standard component. Similarly, it is shown that M x2" has a component equivalent to what connected two standard 
components to juxtaposition. Hereafter, it is shown that "xN" has a component equivalent to what connected the 
standard component N individual to juxtaposition. 
[0141] 

It functions as a switching element which carries out ON/OFF of the supply of the current to resistance Rh-A and Rh-B, 



and the drain is connected to resistance Rh-B and a serial, a transistor M1 is turned on when 0 is inputted into the 
regurgitation activation input switch F, and it is constituted so that a current may be passed to resistance Rh-A and Rh- 
B. In addition, with this operation gestalt, the regurgitation activation input switch F serves as negative logic on account 
of IC design, and it inputs 0 at the time of a drive (only when carrying out the regurgitation of the liquid ink drop). And if 
F= 0 is inputted, since the input to the NOR gate X1 will be set to (0, 0), the output is set to 1 and a transistor M1 is 
turned on. 
[0142] 

In addition, with this operation gestalt, when carrying out the regurgitation of the liquid ink drop from one nozzle 18, the 
regurgitation activation input switch F is set to 0 (ON), and power is supplied only for the period for 1.5 microseconds 
(1/64) to resistance Rh-A and Rh-B from the resistance power source Vh (before or after 9V). Moreover, for 94.5 
microseconds (63/64), the regurgitation activation input switch F is set to 1 (OFF), and it is guessed at the supplement 
period of the ink to the liquid ink room 12 of the liquid discharge part which breathed out the liquid ink drop. 
[0143] 

The polar conversion switches Dpx and Dpy are switches for determining into any the discharge direction of a liquid ink 
drop shall be made between the left or the right in the array direction of a nozzle 18. 

It is a switch for determining the amount of deviations in case the 2nd regurgitation control switches D1, D2, and D3 
carry out the deviation regurgitation of the liquid ink drop further again at the 1st regurgitation control switches D4, D5, 
and D6 and a list. 
[0144] 

Moreover, transistors M12 and M1 3 function on transistors M2 and M4 and a list as actuation amplifier (switching 
element) of CM circuit which consists of transistors M3 and M5, respectively. That is, it is for M12 and M13 
understanding CM circuit in these transistors M2 and M4 list, and flowing a current into them between resistance Rh-A 
and Rh-B, or making a current flow into them out of between resistance Rh-A and Rh-B. 
[0145] 

They are transistors M7, M9, and M1 1 and the component from which transistors M14, M15, and M16 serve as a 
constant current source of CM circuit at a list, respectively further again. Each drain of transistors M7, M9, and M1 1 is 
connected to the source and the backgate of transistors M2 and M4, respectively. Similarly, each drain of transistors 
M14, M15, and M16 is connected to the source and the backgate of transistors M12 and M13, respectively. 
[0146] 

Among the transistors which function as these constant current source components, a transistor M7 has the capacity of 

"x8", a transistor M9 has the capacity of n x4 n , and a transistor M1 1 has the capacity of n x2." And the current source 

e | emen t s are constituted by carrying out parallel connection of these three transistors M7, M9, and M1 1 . 

Similarly, a transistor M14 has the capacity of n x4", a transistor M15 has the capacity of "x2", and a transistor M16 has 

the capacity of w x1 And the current source elements are constituted by carrying out parallel connection of these three 

transistors M14, M15, and M16. 

[0147] 

The transistors M7, M9, and M1 1 which function as each current source component, and the transistor (they are 
transistors M17, M18, and M19 to transistors M6, M8, and M10 and a list) which has the same current capacity as 
each transistor to transistors M14, M15, and M16 at a list are connected further again. And the 1st regurgitation control 
switches D6, D5, and D4 are connected to the gate of transistors M17, M18, and M19, and the 2nd regurgitation 
control switches D3, D2, and D1 are connected to each transistors M6, M8, and M10 and a list at the list, respectively. 
[0148] 

If it follows, for example, the 1st regurgitation control switch D6 is turned ON and an electrical potential difference (Vx) 
suitable between the amplitude-control terminal Z and a ground is impressed, since a transistor M6 will serve as ON, 
the current when applying an electrical potential difference Vx to a transistor M7 flows. 

Thus, ON/OFF of each transistors M6-M11 and transistors M14-M19 is controllable by controlling ON/OFF of the 2nd 
regurgitation control switches D3, D2, and D1 in the 1st regurgitation control switches D6, D5, and D4 and a list. 
[0149] 

In transistors M7, M9, and M1 1 and a list here TORANJISU M14, M15, and M16 Since the element numbers 
respectively connected to juxtaposition differ, by a number of ratios shown in each transistors M7, M9, and M1 1 and a 
list in the parenthesis of transistors M14, M15, and M16 among drawing 27 Respectively, a current comes to flow in 
M1 1 and a list from a transistor M12 to M14 from a transistor M12, and M15, and from a transistor M12 to M16 from 
M7 from a transistor M2, M9 from a transistor M2, and a transistor M2. 
[0150] 

Thereby, since the ratios of transistors M7, M9, and M11 are "x8", n x4 B , and H x2", respectively, each drain current Id 
serves as a ratio of 8:4:2. Similarly, since the ratios of transistors M14, M15, and M16 are "x4", n x2", and "x1", 



respectively, each drain current Id serves as a ratio of 4:2:1 . 

Next 1 in the regurgitation control circuit 50, it explains that the current when paying one's attention to 1st regurgitation 
control switch D4 - D6 side flows among drawing 27 . First, since the input to the NOR gate X1 is set to (0, 0) when it is 
F= 0 (ON) and Dpx=0, the output is set to 1 and a transistor M1 serves as ON. Moreover, since the input to the NOR 
gate X2 is set to (0, 0), the output is set to 1 and a transistor M2 is turned on. In the above-mentioned case (F= 0 and 
Dpx=0) the input value to the NOR gate X3 is set to (1 , 0) further again (since one side serves as an input value of F= 
0 and, as for another side, Dpx=0 becomes the input value of 1 through the NOT gate X4). Therefore, the output of the 
NOR gate X3 is set to 0, and a transistor M4 is turned off. 

In this case, although a current flows from a transistor M3 to M2, to M4, a current does not flow from a transistor M5 
(since a transistor M4 is OFF), (since a transistor M2 is ON) Furthermore, when a current does not flow to a transistor 
M5 with the property of CM circuit, a current does not flow to a transistor M3, either. 

E Ms condition, if the electrical potential difference of the resistance power source Vh is built, since transistors M3 and 
M5 are OFF, a current will not flow, but a current will flow altogether to transistor M3 and M5 side at resistance Rh-A, 
without branching. Moreover, since a transistor M2 is ON, the current which flowed resistance Rh-A branches to a 
transistor M2 and resistance Rh-B side, and it enables a current to flow into a transistor M2 side. In this case, since a 
current does not flow to transistors M7, M9, and M11 when all the 1st regurgitation control switches D6-D4 are OFF, a 
current does not flow into a transistor M2 after all. Therefore, all the currents that flowed resistance Rh-A flow to 
resistance Rh-B. Furthermore, after the current which flowed resistance Rh-B flows the transistor M1 which is ON, it is 
sent to a ground. 
[0154] 

On the other hand, when at least one of the 1st regurgitation control switches D6-D4 is ON, the transistors M6 and M8 

corresponding to the 1st regurgitation control switches D6-D4 which are ON, or M10 is set to ON, and one which is 

further connected to these transistors of the transistors M7 and M9 or M1 1 is turned on. 

Therefore, in the above-mentioned case, when the 1st regurgitation control switch D6 is ON, the current which flowed 

resistance Rh-A branches to a transistor M2 and resistance Rh-B side, and a current flows out at a transistor M2 side. 

The current which furthermore flowed the transistor M2 is sent to a ground through transistors M7 and M6. 

[0155] 

That is, in the case of 0, when at least one of the 1st regurgitation control switches D6-D4 is ON, a current branches at 
an F= 6 and Dpx= transistor M2, and resistance Rh-B side at transistor M3 and M5 side, after flowing altogether at 
resistance Rh-A, without branching. 

Thereby, the current I which flows to resistance Rh-A and resistance Rh-B is set to l(Rh-A) >l (Rh-B) (notes: express 

the current which is I (**) a nd flows t0 **)• 

[0156] 

On the other hand, since the input to the NOR gate X1 is set to (0, 0) like the above when F= 0 and Dpx=1 are inputted, 
the output is set to 1 and a transistor M1 is turned on. 

Moreover, since the input to the NOR gate X2 is set to (1, 0), the output is set to 0 and a transistor M2 is turned off. 
Since the input to the NOR gate X3 is set to (0, 0), the output is set to 1 and a transistor M4 is turned on further again. 
Although a current flows to a transistor M5 when a transistor M4 is ON, a current flows from the property of this and 
CM circuit also to a transistor M3. 
[0157] 

Therefore, if the electrical potential difference of the resistance power source Vh is built, a current will flow to 
resistance Rh-A and transistors M3 and M5. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B 
(since a transistor M2 is OFF and the current which flowed out resistance Rh-A does not branch to a transistor M2 
side.). Moreover, since a transistor M2 is OFF, the current which flowed the transistor M3 flows into a resistance Rh-B 
side altogether. 

Therefore, the current which flowed the transistor M3 besides [ which flowed resistance Rh-A ] a current enters into 
resistance Rh-B. Consequently, the current I which flows to resistance Rh-A and resistance Rh-B is set to l(Rh-A) <l 
(Rh-B). 
[0158] 

In addition, in order for a current to flow at a transistor M5 in the above-mentioned case, a transistor M4 needs to be 

ON, but as mentioned above, when F= 0 and Dpx=1 are inputted, a transistor M4 is turned on. 

[0159] 

Furthermore, in order for a current to flow to a transistor M4, transistors M7 and M9 or at least one of the M1 1 need to 



be ON. Therefore, at least one of the 1 st regurgitation control switches D6-D4 needs to be ON like the case of F= 0 
mentioned above and Dpx=0. That is, when all the 1st regurgitation control switches D6-D4 are OFF, all the currents 
that became the same and flowed resistance Rh-A in the time of being F= 0 and Dpx=1 and the time of being F= 0 and 
Dpx=0 flow to resistance Rh-B. Therefore, if the electric resistance value of resistance Rh-A and Rh-B is set as 
abbreviation identitas for both, a liquid ink drop will be breathed out without a deviation. 
[0160] • 

While turning ON the regurgitation activation input switch F as mentioned above, a current can be made to be able to 
flow out of between resistance Rh-A and Rh-B, or a current can be made to flow between resistance Rh-A and Rh-B 
by controlling ON/OFF of the polar conversion switch Dpx and the 1st regurgitation control switches D6-D4. 
[0161] 

Moreover, since each capacity of the transistors M7, M9, and M1 1 which function as a current source component 
differs, the amount of currents made to flow out of a transistor M2 or M4 is changeable by controlling ON/OFF of the . 
1st regurgitation control switches D6-D4. That is, the current value which flows to resistance Rh-A and Rh-B can be 
changed by controlling ON/OFF of the 1st regurgitation control switches D6-D4. 
[0162] 

Therefore, the electrical potential difference Vx suitable between the amplitude-control terminal Z and a ground can be 
applied, and the impact location of a liquid ink drop can be changed according to an individual in the direction of a list 
of a nozzle 18 at a multistage story for every liquid discharge part by operating independently the 1st regurgitation 
control switches D4, D5, and D6 in the polar conversion switch Dpx and a list. 
[0163] 

Furthermore, the ratio of each transistor M7, M6, M9 and M8, and the drain current that flows to M1 1 and M10 can 
change the amount of deviations per step with 8:4:2 by changing the electrical potential difference Vx which joins the 
amplitude-control terminal Z. 
[0164] 

Drawing 28 is drawing shown by making change of the impact location in the ON/OFF condition of the polar conversion 
switch Dpx and the 1st regurgitation control switches D6-D4, and the direction of a list of the nozzle 18 of a dot (liquid 
ink drop) into a table. 

When (Dpx, D6, D5, D4) are (0, 0, 0, 0), and when [ both ] it fixes with D 4= 0, and it is (1 , 0, 0, 0), the impact location 
of a dot serves as [ as shown in the table by the side of the upper case of drawing 28 ] those without a deviation (just 
under a nozzle 1 8). This is as above-mentioned. 
[0165] 

Thus, when it fixes with 1st regurgitation control switch D 4= 0 and controls by the triplet of the polar conversion switch 
Dpx and the 1st regurgitation control switches D6 and D5, the impact locations of a dot including a location without a 
deviation can be gradually changed to seven places. This means that the discharge direction of a liquid ink drop can be 
set as odd pieces as shown in drawing 12 . 

In addition, if the value of the 1st regurgitation control switch D4 is not fixed to 0 but it is made to change to 0 or 1 like 
other 1st regurgitation control switches D6 or D5, it is also possible to make it 15 change instead of seven change. 
[0166] 

On the other hand, as shown in the table of the lower berth, when it fixes with D 4= 1 , the impact location of a dot can 
be equally changed to eight steps. In the direction of a list of a nozzle 18, while the amount of deviations sandwiches 0 
(with no deviation), and it can be set as four places at one side and it can set the impact location of a dot as the other 
side at four places, the amount of deviations can face across these impact locations of four places each, and, as for 
this, can set the location of 0 as bilateral symmetry for them. 
[0167] 

That is, when it fixes with D 4= 1 , the case where the impact location of a dot becomes just under a nozzle 1 8 (with no 
deviation) can be abolished. This means that the discharge direction of a liquid ink drop as shown in drawing 11 can be 
set up at even pieces (the case where a liquid ink drop is made to reach the target just under a nozzle 18 is not 
included like). 
[0168] 

The contents explained above are controllable similarly about the 2nd regurgitation control switches D1-D3, although 
1st regurgitation control switch D4 - D6 side is started. 

In drawing 27 , the 2nd regurgitation control switches D3 ( D2, and D1 are equivalent to the 1st regurgitation control 
switches D6, D5, and D4, respectively. Moreover, the transistors M12 and M13 connected to the 2nd regurgitation 
control switches D1-D3 are equivalent to the transistors M2 and M4 by the side of the 1st regurgitation control switch 
D4 - D6, respectively. The polar conversion switch Dpy is equivalent to the polar conversion switch Dpx further again. 
Furthermore, the transistors M14-M19 which function as a current source component are equivalent to transistors M6- 



M11. 

Cover, in 2nd regurgitation control switch D1 - D3 side, each capacity of the transistor M14 grade which functions 
as a current source component differs 1st regurgitation control switch D4 - D6 side, each of the transistor M6 grade on 
which the transistor M14 grade which functions as a current source component by the side of the 2nd regurgitation 
control switch D1 - D3 functions as a current source component by the side of the 1st regurgitation control switch D4 - 
D6 - it is set as a half capacity. About others, it is the same. 

Therefore, 2nd regurgitation control switch D1 - D3 side can also change like **** the current value which flows to 
resistance Rh-A and Rh-B by controlling ON/OFF of the 2nd regurgitation control switches D3-D1 with the polar 
conversion switch Dpy. * ,. *. 

In addition, the current value change by control of the 2nd regurgitation control switches D1-D3 is smaller than the 
current value change by control of the 1st regurgitation control switches D4-D6. Therefore, the variable pitch of the 
impact location of the liquid ink drop by control of the 2nd regurgitation control switches D1-D3 becomes finer than the 
variable pitch of the impact location of the liquid ink drop by control of the 1st regurgitation control switches D4-D6. 

Moreover, the 2nd regurgitation control switches D1-D3 and the polar conversion switch Dpy are mainly used for 
activation of the 2nd regurgitation control means. Therefore, it can be said among drawing 28 that it is rational to 
control as shown in the table of the lower berth. Here, the polar conversion switch Dpx is equivalent to the polar 
conversion switch Dpy among drawing 28 , and the 1st regurgitation control switches D6, D5, and D4 are equivalent to 
the 2nd regurgitation control switches D3, D2, and D1 , respectively. Therefore, it is desirable to perform fixed control 
with 2nd regurgitation control switch D 1= 1 (however, of course, control corresponding to the table of an upper case 
may be performed among drawing 28 ). 
[0172] 

In addition, the amplitude-control terminal Z is [ in the regurgitation control circuit 50 of drawing 27 ] the same at 1st 
regurgitation control switch D4 side - D6 side, 2nd regurgitation control switch D1 - D3 side. A setup of the electrical 
potential difference Vx which follows, for example, is applied to the amplitude-control terminal Z in consideration of the 
controlled variable by the 2nd regurgitation control switches D1-D3 also determines the impact location of the liquid ink 
drop by the control by the side of the 1st regurgitation control switch D4 - D6 based on this. 
[0173] 

By this Regurgitation control of the liquid ink drop by the side of the 1st regurgitation control switch D4 - D6, Fixed 
relation is given between regurgitation control of the liquid ink drop by the side of the 2nd regurgitation control switch 
D1 - D3. Either by opting for control (impact location spacing of a liquid ink drop) of the regurgitation of the liquid ink 
drop in a side It comes to opt for control (impact location spacing of a liquid ink drop) of the regurgitation of the liquid 
ink drop in the other side based on the decision result. 
Simplification of control can be attained by doing in this way. 
[0174] 

However, the amplitude-control terminal Z by the side of the 1st regurgitation control switch D4 - D6 and the amplitude- 
control terminal Z by the side of the 2nd regurgitation control switch D1 - D3 may be formed separately, without doing 
in this way. If it does in this way, the discharge direction (impact location of a liquid ink drop) of a liquid ink drop can be 
set more as a multistage story. 
[0175] 

In addition, although the regurgitation control circuit 50 shown in drawing 27 is formed for every liquid discharge part, 
control mentioned above is performed in head 1 1 unit. 

That is, each one switch of the regurgitation control circuit 50 is formed with one head 1 1 . And in head 1 1 unit, by 
ON/OFF of each switch being carried out, within the head 1 1 , it is formed so that ON/OFF of all the liquid discharge 
parts may be carried out to coincidence. For example, with one head 1 1 , by carrying out ON/OFF of the one 1st 
regurgitation control switch D6, it is formed so that ON/OFF of the 1st regurgitation control switch D6 of all the liquid 
discharge parts of the head 1 1 may be carried out to coincidence. 
[0176] 

Therefore, a discharge direction adjustable means or a main control means, and a sub control means can be 
performed by controlling ON/OFF of each switch according to an individual every head .1 1 . Moreover, when performing 
a main control means and a sub control means, the sub control activation decision means should just memorize the 
ON/OFF condition of whether a sub control means is performed every head 11 and each switch when performing in 
memory. What is necessary is just to memorize the ON/OFF condition of each switch every head 1 1 similarly, when 
performing a reference-direction setting means with a discharge direction adjustable means, namely, when setting up 



the principal direction used as criteria every head 1 1 . 

Furthermore what is necessary is to adjust the value of the electrical potential difference Vx applied to the amplitude- 
control terminal Z every head 11, to set up a desired regurgitation include angle, and just to memonze the value of the 
electrical potential difference Vx at that time in memory by changing the value of the electrical potential difference Vx 
which joins the amplitude-control terminal Z, in performing a regurgitation include-angle setting means since the 
amount of deviations per step (regurgitation include angle) can be changed. 

Moreover the 1st regurgitation control means can be performed by controlling ON/OFF of the 1st regurgitation control 
switches D4-D6. The 2nd regurgitation control means can be performed further again by controlling ON/OFF of the 2nd 
regurgitation control switches D1-D3. 

Furthermore when performing the increment means in the number of pixels, the 1st regurgitation control switches D4- 
D6 can also be made to serve a double purpose among drawing 27 . When making the increment means in the 
number of pixels serve a double purpose with the 1st regurgitation control switches D4-D6, it is desirable to change the 
1st regurgitation control switches D4-D6 to 0 or 1, respectively, and to change a discharge direction to 15 steps. That is, 
it is because the discharge direction of the part which can cover two or more discharge directions by the increment 
means in the number of pixels and two or more discharge directions depended on the 1st regurgitation control means 
is needed. 

Edition the 1st regurgitation control switches D4-D6 and the 2nd regurgitation control switches D1-D3 may be 
made to stand in a row, and, of course, the regurgitation control switch, the polar conversion switch, and transistor for 
the increment means in the number of pixels may be prepared separately. 

[0180] . . . 

As mentioned above, although 1 operation gestalt of this invention was explained, the following various deformation is 
possible for this invention, without being limited to the above-mentioned operation gestalt. 

(1) In drawing 11 - drawing 14 , as a J-bit control signal, it is not restricted to the number of bits illustrated with the 
operation gestalt, and a what bit control signal may be used. 

101811 

(2) Although time difference was prepared [ by which the current value which flows to each of the exoergic resistor 13 
divided into two is changed, and a liquid ink drop comes to boil it at this operation gestalt on the exoergic resistor 13 
divided into two 1 in time amount (gassing time amount), a difference may be prepared in the timing of time amount 
which installs the exoergic resistor 13 which has not only this but the same resistance, and which was divided into two 
and which both passes a current. For example, if the switch which became independent, respectively is formed every 
two exoergic resistors 13 and each switch is turned ON with time difference, time difference can be prepared [ which 
air bubbles come to generate in the ink on each exoergic resistor 13 ] in time amount. Furthermore, you may use for 
changing the current value which flows to the exoergic resistor 13, and the time amount which passes a current 
combining what established time difference. 

t0 1821 

(3) Although this operation gestalt showed the example which installed two exoergic resistors 13 in one liquid ink room 
1 2 it carried out comparatively for 2 minutes because it was fully proved that it has endurance and circuitry was also 
simplified. However, it is possible not only this but to use what installed three or more exoergic resistors 13 in one 
liquid ink room 12. 

[0183] . , 

(4) Although the exoergic resistor 13 was mentioned as the example as an example of a gassing means or a heater 
element with this operation gestalt, it may constitute from things other than resistance, and you may be a thing. 
Moreover, the thing using the energy generation component of not only a heater element but other methods may be 
used. For'example, the energy generation component of an electrostatic regurgitation method or a piezo method is 
mentioned. 

The energy generation component of an electrostatic regurgitation method prepares two electrodes which minded 
[ diaphragm and this diaphragm ] the air space. And an electrical potential difference is impressed between two 
electrodes, a diaphragm is sagged to the down side, after that, an electrical potential difference is set to 0V, and 
electrostatic force is opened. At this time, the regurgitation of the liquid ink drop is carried out using elastic force in 
case a diaphragm returns to the original condition. 
[0184] 

In this case what is necessary is just to make the electrical-potential-difference value which establishes time difference 
between two energy generation components, or is impressed into a value which is different with two energy generation 



components in order to prepare a difference in generating of the energy of each energy generation component, for 
example when returning a diaphragm (an electrical potential difference is set to OV, and electrostatic force is opened). 
Moreover the energy generation component of a piezo method prepares the layered product of the piezo-electnc 
element and diaphragm which have an electrode in both sides. And if an electrical potential difference is impressed to 
the electrode of both sides of a piezo-electric element, the bending moment will occur in a diaphragm according to the 
piezo-electric effect, and a diaphragm will bend and deform. The regurgitation of the liquid ink drop is earned out using 
. this deformation. 

Alsoln this case, what is necessary is just to make like the above, the electrical-potential-difference value which 
establishes time difference between two piezo-electric elements, or is impressed into a value which is different by two 
piezo-electric elements, when impressing an electrical potential difference to the electrode of both sides of a piezo- 
electric element in order to prepare a difference in generating of the energy of each energy generation component. 

(5) It enabled it to deflect the discharge direction of a liquid ink drop in the array direction of a liquid discharge part 
(nozzle 18) with the above-mentioned operation gestalt. This is because the exoergic resistor 13 divided in the array 
direction of a liquid discharge part was installed. However, even if it does not need to be completely [ the array 
direction of a liquid discharge part, and the deviation direction of a liquid ink drop / not necessarily ] in agreement and 
there is a gap of some, the effectiveness of the time of the array direction of a liquid discharge part and the deviation 
direction of a liquid ink drop being completely in agreement and abbreviation identitas is expectable. Therefore, even if 
there is a gap of this level, it does not interfere. 

(6) fn the 2nd regurgitation control means, when randomizing by making a liquid ink drop reach the location where M 
individuals differ to one pixel field, it is not limited to the number which was good without limit when M individuals were 
two or more positive integers, and was shown with this operation gestalt. 

[0188] 

(7) Although it was made to change the impact location of a liquid ink drop at random within the limits of it by the 2nd 
regurgitation control means of this operation gestalt so that the core of the liquid ink drop which reached the target 
might enter in the pixel field to one pixel field If not only this but a part of liquid ink drop [ at least ] which reached the 
target is extent which enters in the pixel field, it is possible to also make an impact location vary in the range beyond 
this operation gestalt. 

[0189] 

(8) Although the random-number-generation circuit was used as an approach of determining the impact location of a 
liquid ink drop at random, in the 2nd regurgitation control means of this operation gestalt, as long as there is no 
regularity in the impact location chosen as an approach of determining at random, you may be what kind of approach. 
Furthermore, a square core method, a congruence method, a shift register, etc. are mentioned also as the approach of 
random number generation, for example. Moreover, you may be the approach of repeating the combination of two or 
more specific numeric values as an approach of determining in addition to random. 

[0190] 

(9) Although the head 1 1 was mentioned as the example applied to the printer with the above-mentioned operation 
gestalt, the head 1 1 of this invention can be applied to various liquid regurgitation equipments, without restricting to a 
printer.' For example, it is also possible to apply the DNA content solution for detecting a biological material to the 
equipment for carrying out the regurgitation. 

[0191] 

[Effect of the Invention] 

According to this invention, even if it is the case where a unit head has a location gap to other unit heads, and the case 
where regurgitation properties, such as a discharge direction, differ, the discharge direction of the unit head is 
corrected, it cannot be conspicuous and stripe nonuniformity can be carried out. Thereby, improvement in print grace 
can be aimed at. 

[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing arrangement of the exoergic resistor of a head in a detail more, and the 
sectional view of a side face. 

[Drawing 41 When it has the divided exoergic resistor, it is the graph which shows the relation between the gassing 
time difference of the ink by each exoergic resistor, and the regurgitation include angle of a liquid ink drop. 



fDrawinq 51 It is drawing explaining the deviation of the discharge direction of a liquid ink drop. 

[Drawing 6] It is drawing showing the example which amended the impact location of a liquid ink drop with a mam 

control means, a sub control means, and a sub control activation decision means. 

[Drawing 71 It is drawing showing the example which amended the impact location of a liquid ink drop with a main 
control means, a sub control means, and a sub control activation decision means. 

rDrawing 81 It is drawing showing the example which amended the impact location of a liquid ink drop with a discharge 
direction adjustable means and a regurgitation include-angle setting means. 

[Drawing 91 It is drawing showing other examples which amended the impact location of a liquid ink drop with a 

discharge direction adjustable means and a regurgitation include-angle setting means. 

(Drawing 101 It is drawing showing other examples of a regurgitation include-angle setting means. 

[Drawing 111 It is the example which the liquid ink drop was made to reach from the liquid discharge part which adjoins 

1 pixel respectively, and is drawing showing the example set as the discharge direction of even pieces. 

[Drawing 121 It is drawing showing the example set as the discharge direction of odd pieces with the both sides of the 

deviation regurgitation to the direction of bilateral symmetry of a liquid ink drop, and the discharge direction of a directly 

"prawina 131 When it is the 2-way regurgitation (the number of discharge directions is even number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 

activation signal. . . 

[Drawing 141 When it is the 3 direction regurgitation (the number of discharge directions is odd number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. 

[Drawing 151 it is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ. 

[Drawing 161 It is drawing showing the discharge direction of the liquid ink drop using the increment means in the 
number of pixels. 

[Drawing 171 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 2nd regurgitation control means. 
[Drawing 181 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 2nd regurgitation control means. 

[Drawing 191 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means. 

[Drawing 201 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means. 

[Drawing 211 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means and the 2nd regurgitation control 



means. ... 
[Drawing 221 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means and the 2nd regurgitation control 



means. , ... 

[Drawing 231 While having a discharge direction adjustable means and a regurgitation include-angle setting means, it is 
drawing showing an example equipped with the increment means in the number of pixels. 
[Drawing 241 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 2nd regurgitation control means and the increment means in the 

number of pixels. . 
[Drawing 251 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means and the increment means in the 
number of pixels. 

[Drawing 261 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means, the 2nd regurgitation control means, 
and the increment means in the number of pixels. 

[Drawing 271 It is drawing showing the regurgitation control circuit of this operation gestalt. 

drawing 281 It is drawing shown by making change of the impact location in the ON/OFF condition of a polar 

conversion switch and the 1 st regurgitation control switch, and the direction of a list of the nozzle of a dot into a table. 

[Drawing 291 It is drawing showing the discharge direction of the liquid ink drop in the Rhine head which installed two or 

more heads so that it might be connected between heads 1 , and the impact location of a liquid ink drop. 

[Drawing 301 It is drawing showing the example by which the head of the "N-1st" watch approached the head of eye 



"N" watch, and has been arranged. 

fDrawinq 311 It is drawing showing the example from which the discharge direction of the liquid ink drop breathed out 
differs from each liquid discharge part of the head of eye "N" watch to the discharge direction of other heads 1 . 
[Description of Notations] 

10 Rhine Head 

11 Head (Unit Head) 

12 Liquid Ink Room 

13 Exoergic Resistor (Gassing Means, Heater Element) 
18 Nozzle 

50 Regurgitation Control Circuit 

alpha, beta, gamma Regurgitation include angle 

P Printing paper 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 2] It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing arrangement of the exoergic resistor of a head in a detail more, and the 
sectional view of a side face. 

[Drawing 41 When it has the divided exoergic resistor, it is the graph which shows the relation between the gassing 
time difference of the ink by each exoergic resistor, and the regurgitation include angle of a liquid ink drop. 
fDrawinq 51 It is drawing explaining the deviation of the discharge direction of a liquid ink drop. 
[Drawing 61 It is drawing showing the example which amended the impact location of a liquid ink drop with a main 
control means, a sub control means, and a sub control activation decision means. 

[Drawing 71 It is drawing showing the example which amended the impact location of a liquid ink drop with a mam 
control means, a sub control means, and a sub control activation decision means. 

[Drawing 81 It is drawing showing the example which amended the impact location of a liquid ink drop with a discharge 
direction adjustable means and a regurgitation include-angle setting means. 

[Drawing 91 It is drawing showing other examples which amended the impact location of a liquid ink drop with a 

discharge direction adjustable means and a regurgitation include-angle setting means. 

[Drawing 101 It is drawing showing other examples of a regurgitation include-angle setting means. 

[Drawing 111 It is the example which the liquid ink drop was made to reach from the liquid discharge part which adjoins 

1 pixel, respectively, and is drawing showing the example set as the discharge direction of even pieces. 

[Drawing 121 It is drawing showing the example set as the discharge direction of odd pieces with the both sides of the 

deviation regurgitation to the direction of bilateral symmetry of a liquid ink drop, and the discharge direction of a directly 

under - • U V ■» A 

[Drawing 131 When it is the 2-way regurgitation (the number of discharge directions is even number), it is drawing 

showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. 

[Drawing 141 When it is the 3 direction regurgitation (the number of discharge directions is odd number), it is drawing 
showing the process which forms each pixel on printing paper by the liquid discharge part based on a regurgitation 
activation signal. 

[Drawing 151 it is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ. 

[Drawing 161 It is drawing showing the discharge direction of the liquid ink drop using the increment means in the 
number of pixels. 

[Drawing 171 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 2nd regurgitation control means. 

[Drawing 181 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 2nd regurgitation control means. 

[Drawing 191 While having a discharge direction adjustable means and a reference-direction setting means, it is 



drawing showing an example equipped with the 1st regurgitation control means. 

[Drawing 201 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means. 

[Drawing 211 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means and the 2nd regurgitation control 
means. 

[Drawing 221 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means and the 2nd regurgitation control 
means. 

[Drawing 231 While having a discharge direction adjustable means and a regurgitation include-angle setting means, it is 
drawing showing an example equipped with the increment means in the number of pixels. 
[Drawing 241 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 2nd regurgitation control means and the increment means in the 
number of pixels. 

[Drawing 251 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means and the increment means in the 
number of pixels. 

[Drawing 261 While having a discharge direction adjustable means and a reference-direction setting means, it is 
drawing showing an example equipped with the 1st regurgitation control means, the 2nd regurgitation control means, 
and the increment means in the number of pixels. 

[Drawing 271 It is drawing showing the regurgitation control circuit of this operation gestalt. 

[Drawing 281 It is drawing shown by making change of the impact location in the ON/OFF condition of a polar 

conversion switch and the 1st regurgitation control switch, and the direction of a list of the nozzle of a dot into a table. 

[Drawing 291 It is drawing showing the discharge direction of the liquid ink drop in the Rhine head which installed two or 

more heads so that it might be connected between heads 1, and the impact location of a liquid ink drop. 

[Drawing 301 It is drawing showing the example by which the head of the n N-1st n watch approached the head of eye 

"N" watch, and has been arranged. 

[Drawing 311 It is drawing showing the example from which the discharge direction of the liquid ink drop breathed out 
differs from each liquid discharge part of the head of eye "N" watch to the discharge direction of other heads 1 . 
[Description of Notations] 

10 Rhine Head 

11 Head (Unit Head) 

12 Liquid Ink Room 

13 Exoergic Resistor (Gassing Means, Heater Element) 
18 Nozzle 

50 Regurgitation Control Circuit 

alpha, beta, gamma Regurgitation include angle 

P Printing paper 
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x * ;P # £ fit ? £ SB I& ffT<SP "t 3 C k > &qta3$fr5$&©Jl&3£foK'i'>'* ; £ , 4tB 

if, at*:fca3#jsi) » ^©*t*, 7-f>'SSKaii?s5i* , Eftinti' , 5. 

[ 0 0 0 6 ] 
[ftfF&ift 1 ] 

^PI 2 0 0 2 - 3 6 5 2 2 ^^1 
[ NF W X « 2 ] 
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# ffl 2 0 0 2 - 1 9 2 7 2 7 §i v i 
[#!*£« 3 ] 

1$ B3 2 0 0 1-1 0 5 5 8 4 f i'l 
[ 0 0 0 7 ] 

«ao**OSfE*^T, 5^^»Ft**lftt#Kt*. tt (fl SP ft tl 

Tt>, $fcfcE?iJLfc F«v h ?'J © I® (S £ « & * «t 5 tclfcT F y h£KyiJt3 rgtefTl3J 
[ 0 0 0 8 ] 

aie»-T5 c tici t)«fefi^%fT? c t««T*ft^. core**, u yjsjuvm&KK 

[ 0 0 0 9 ] 

ftic ±ewi i fsc« i icHwSftt^* * 9 e, aa©*fi'N7H4SitT70'N^ 

HE 3d § 

m 2 9 iffi'N-y F l (ttT, *K r^N>y F 1 J t v> 5 . ) *, *n y F 1 WT'lStf * * 
$Ktt»tfRUfc5W:''N*FfcfcttSW:'*«»0tttti£fofc< ^>^ii©f SSi. 

UTfcO, Tffl!l©Btt» EPBSft P K»*«nfc F >y h OEW*¥IBTB»lT^S (W 
[0010] 

£ fc B29Ttt, rN-U , rNj,RtfrN+lJ#B©3O©^yF10**H 

1 L t ^ 5 , iWctf, 04". fe*35rtUC**©'N'J' F 1 tftRShT^i. S 6 S 
fc S'N-y F 1 Ett, *nftl. -SlliP 6 0 0 D P 1 Oi«fit^5tf 
tt, 154 2. SftmOfSPS) T'fl&ttttfiJgP (/X;^^- ^>*ffi?gj©ttffi«&fi6*£1- 

[0011] 

2 e> K , *\ «y F 1 IBOJUf 1 . « * tf r N J flOA» H 1 K*tt«Bf , <4B 

-rsfK^Rtttigp^. r n + ij i§o^-? f i k * w- s a * * feasawc&B'f^TSftttm 

g|5£©|«RSfc$;rc, Plcfc&<fc3E#^ , yFltf^&2tt ; 5o 

cntCfcS, 8 2 9 KiStiH 1 &^-y F 1 0£»fci±tti»fr6* 0 * » fcffl**** 
ti^K-fy^ffiMSttmi/ftttCli, 01iB*S7a IS] ( $ ft tt tB gfl O M £ fa (0*. £ 
e 73 loJ) ) K *$ V> T B , 4TB«PTF7htfEW«n4J:5C4*. 
[0012] 

W ± tt , 4T(D'V'?Hl« , Bi«ffllKfilJn5itt.K, K 1 0^>^I10i?t 

M*tf , B30EStJ:5lc. r N j SlfflvyFitf r N - l j * 1 *y F 1 

< w tc -r n t s s * n fc 1 1 u , r n j iio^^fiu r n + i j tio^yHicw 

L T 1 ? ^ 5 IOC f tl t E 1 ? tl 5 o 
[00 1 3 ] 

C n IC <fc 0 , B30tSf J:5K, r N - 1 J SBO'wKlfcfcttSH'K £ JSi <D * 

#tta«*»6i»ta*nfc-r y *mmt#* a^-nrr, Enia« p <oas&£ft (8*. ± 
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s^iaicwtiH, r n - i j , rwj , Rtf r N + 1 j lio^F 1 tt, * 
n*nm*iii»TE«*nT^»««, w*tf r n j iio^»hi 0 an** aw* saw 

« n* ®tt a r N — 1 J IIO^vFI #0i4^^*l^. ffi© 

ccsittt, fci:*.S'\*yFl*lllfia<EBbfci:bTt,* H30fcni«©FvhE 

t^b, 1 ±E©.fc$***AXtiaxs>Btfififc*^*3ti:, F 1 ©BB«K* 

fiifr*fcfcfcC&'NyFl©ttW#ttC>i3-fc*ia* i: fc^ ^TfflftT&O, SET 

$ fc ° ± E If * K 2 CO ffi T* tt , tt Hi * tt W K * 9 » £ K « , flU CO IE # ft tt til Sfl 
K***Lfc»SK:*^T, F l BOttttWttOtf 6ottf»*i:*Kl*. ±E#iF 

[0017] 

SBfcSfe, ±E*#lf*«3 ©SffiTtt, W > * tt W 75 ft * 7 > A S ft * * 3 C t T 

Ltt, *oS<k**««HKH:-S©l«*« , **« -SPSe*iS^.T:tttti73 

So f IT, iEOiH'N* F l tf tfft^-f Kt»*l/fti*Ktt. yy#h 

O < I^^Si 0 < C CO ct 3 ft 1 £ £ tt , tt tU ft ft * 9 > 9 A fc m it S it 5 IS tt T* tt , X 5> 
A^£BiIfcft<-f3C # T» * ft V » £ # * 4 o 
[0 0 18] 

46?>(L £ T" 2& ?> o 
[0019] 

[Kffi^fi?^-rs/c*co^g] 

*%B^tt, «TcD#?ft3M3lc<fc-3T, ±»©RB*»R'*"5o 

*fgE© i ot*8I*« i cofgwtt, y tta-r m«©'> a < * 

»K lt&©HuE#<i^-v FOWEKfrtttaaU^EJiJbfe^-O^'y F4ffl^ SSitttlliS 

S '> ft < 1 0©7SFI^KKM*ttffir5J:5K:«iJfil-r*aiJ!W»*ai:»*1SaE*ffi^y 
K c" 4: MEMWfP¥«*itfT tifrS^SiSJKRgt 4 BU*J * <i 

[0020] _ 

£ , tt ffi 73 A # flS co * ffi *\ -y F i: H ft 5 « * K tt , 1'J »J » # a # * h- s n 5 o 
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Lfckffi'Ny F*, ME*tt^» FIH-e*««**5C*ftit»-r*ci:K:*»), *fi&©t9 
*MB«(*«!tlH«OWIB>'X^*»6i»tHJ^**»0'!ta*ft*» ® » 2 & ft It W « © E 9J * 

[ 0 0 2 2 ] 

nTfeo,«#ttm«J«ew7JiftK*i^T'>ft<tta*s2oo*iqiK:w'>^««i*tt 
iri # f@ su c ^ £ £ n s « 

[ 0 0 2 3 ] . ff 

tlJ)Lft»tt'N»Ft, f^B i^i ^ y F f» T* l§ 5 4 ? £ *I & M 83 1" 5 c k K 4. D , M 

ttOUE^tt^-f FOHE«#"!tlll»tEJ<l ^? K*«** 

oT & itu !B ?& ft £B gfl © l!5 IB / BtttH-T 5»»»!tlll»fl*< bu IB ffi ft Rt tb » © 

Be?iJ^i^tcfcv^T'>^<fct2o0S^5*^lc^Stb/cttai^r&l5i^^St, ; &miHB 

Sffi'sy KZTfcfc. tuIBtttB^rRlBl^^StciSfgjicDttttiftS^fflBiilcSS-r SttWft 

[ 0 0 2 4 ] 

ft § o 

[ 0 0 2 5 ] 

[ 5| B£ © H SS © $ £ ] 

» tf n »J 7 h ;l/Sfi) BO* («{*) * It. r F y h J k tt . 1 oOW v f 

fflB«»©E»IH*fc«* ftfcfc©*^?. « 6 K $ fc, ra«j k(i 

9 o 

[ 0 0 2 6 ] 

y h » L © H HI , ioOF-;Ffr645i« C 2 It ■ ) , X tt « » © F y F 

[ 0 0 2 7 ] 

( 'N y F © m it ) 

0 1 14, #^B3K43$ftttajgE£^fflLfc^yy^xyh7' , Jy* («T, # fc r 7 
ij^j ) omttAvKl 1 («T, * fc r *\ y F 1 l J fc ^ o . ) **t»* 

ft ft 0 T' * § o 

I10A7F1 114, ffiftRtffl8P£*ISM& Lfcfc©T*fe5. CCT*, «{*Rttf»«tt, tt 
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[ 0 0 2 8 ] 

/X*5/ - H 7 tt, ;<>J7ll6J:imS9^«n*tf. CW/X/l/f 

[ 0 0 2 9 ] 

$ 6 e £ f- / X^->- h l 7 tt, lS©yX;H 8tfigiS?hftfco?*!'. «*tf . 
o a 5 fc, tftfr^y /OH 8 fitftMfitfiM: 1 3lc»ftt*J:5Crty7l1 6 © ± « 

J° ^ iK^l 2 tt. 58 J» IS Si* 1 3 Z®tS& 0 SffigPW 1 4 * /< 'J 7 ■ 1 6 £ / X >l 

i2©j£H*«*u, ^'J7ii6ti, f y tmnk i 2 ©«ie**tfb. /x/uf-h i 
7 ti ^y^iii 2©*if*t8<£f3<> cmciD, ^y^?«si 2 a, Bif. 

T cnSfS&fiffii* 1 3©*tt?tt£)lI*RLT?t&£*rL<*l 3 C»JSf *-T > f «* 1 2 
[ 0 0 3 2 ] 

■r it t> % h i i £*3£sn/-cry**>* ( 0 * & -f ) 5 » y * $ m i 2 tc ^ 

y^BftinJ. HT« fg&JSSH* 1 3 KJfilSIHL «*.!*, 1 ~ 3 ft s e c 

x«j5S^»s-r c t kj: £j»«itf* i 3**aKio»«ti, *©&*, i 3 

i:«t-sgp»icmffl©-r>^^r&*^*»-.^©i'y^mra^^?i^*^^fe^^W' D ^ 

±i5fft©tt^n/-c't'y^fcPJ^©^«^^ :/ ^^' 1 ' ;/ ^ ffi ^ tbTy;<;l/18 * >5>[4aj 

J fl&©^ F 1 1 *SS#ttffig15©!E?iJ£ft (/X;H 8©tttftf 

«(*Rta»*EW Lf;^ y^-v k*»« t ti^s. h 2 ^ y^-v h 1 0 <onmfc 

l*gt?Ilt*5. 400A»F11 ( T N - 1 J s TNJ. TN+1J 

Rt>* r N + 2 J ) tBSlT^Stf, JBC^SO'M'Fl l*<»«>«J;5KEISnT 

^ % 5/f>A7 n o*«*-r*«^»C«, 01*. 'N y F 1 1*6/X*J'-H 7 
[ 0 0 3 4 ] 

?Lti d nP.©^'y >y X©±gPC ±T©^-yF^-yX©#fg^Sfii<*i 3©«± 
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K/ XJl 1 8 « J* * n fc 1 tt O / X/l> - M 7 ^iO^fct^L t\Z&*) > 5 * y\ 
•y K 1 0^|)St5o 

ft 43 , @2f tt, 1 F 1 Oi&Slt^S*', :07^yA»; Fl osais 

[ 0 0 3 5 ] 

IBTT-^ftliffl^WttKH^n^fcttK, - JICn^FI 1 £ flfi 7? HI © *\ >y 
F 1 1 t It , » IrI -T S i d K , t4b^/X;H 8*«fl«^5 *5lcEJiJ ( to «> * =F J» 
SB?iJ) ftl5o ft to "5 , 0 2 cfJ , r N - 1 J R TN+1J IIO^VFl lO/X/P 

i 8 fid ft m z *s & y << y t . r n j sd* r n + 2 j 110^7 f 1 io/X;h 8 m ft # 

*tt*'7-f>i:T*«3:ftSffl5##, CO7OA7FI 0<D^y*?ffiggi:ftS„ 
[ 0 0 3 6 ] 

$ £> fc , S5ST5A7F1 1 0§8SgP!C$5 7X;l/ 1 81©lf 7f , t*fc^|24i, A 
SB §¥ iffl @ tC 48 V> T , Nf |C\7 F 1 1 O^SSlCfeSyX;!/ 1 8 t, N + 1 # g © -y 
HI 1 £D £ KB SB £ 5 7 X )V 1 8 i © R9 © RS Pi It , ^ 7 F I l©7X;H 8 IS ® R9 Iff £ 9 
L < ft £ £ 5 (c , S^7F1 1 # BE g S to S „ 
[ 0 0 3 7 ] 

ft 43 , ±&<0 & 5 K^t>tf> %myi%? Z £ t% < , SA7F1 lOatftttfflSBtfv-f 
(-B««K) M^irCilJTta^o 1" ft to 5 * 02*. Tnj # a R l>* Tn 
+ 2 J IIOAyFl 1*, r N - 1 J # 1 R tf TN+1J IIO^yFl 1 i: R U l«0 * 

[ 0 0 3 8 ] 

$ fc , S^7F1 1 <D & m ft tt tb SB (i » B2TB, *n y K 1 l © M R 73 ft t BS ¥ fr K 12 ?'J 
LTi^tf. MAtfft'Ny Fl l©«ftntffl«©E5<J7'f>'*, 0 2*. T # •> © 7 -f 
ytttEJiJLTt.6^. * * VMi , l©»ftttffi»*«»®#K:#tt;5fci:fcfc 
, ^PtcB-r^rS^RtmgCcDffiyiJ^'ry^, 12*, £T#'9©7'l'>'4*;£BeylJLT ! E>ft 

[ 0 0 3 9 ] 

<D tii # ft £ > & ft »t ft SB © SB ?J 7b" [°HC 43 ^ T '> ft < £ & S ft 3 2 -3 (D ft & K. vj & t L 
[ 0 0 4 0 ] 

J: »> J* ft W t «: , tttt!73(RlRl^#aa> $ftttfcbSB©/X;l/i 8 ^-Oi'Sl^ttttil- 
S <k 3 tt *"J 10 f 5 ± 8»J H # © t , & « ft tB SB K IS £ ft, ?« ft Rt Hi SB © ffi ?ij 7j ft 43 ^ 
T±»J»?aKJ:*W>^«»©i!tlB75iRiiSftS / >4< i: t l oOTb-fttc^y*®^* 
ttWr5J:3»c*iJ»-rsl!ISPJW^at*«BATl#^„ f LT, COtttBTjftBJg^a (± 
M '<0 # S R tf N tU 10 ¥ a ) tt, **«^lBT»«WTO* o K«*StiT^i. 
[ 0 0 4 1 ] 

13«> ^ 7 F I l©^^ffimi*13©ES^<ti7pi|ffl(c^-r¥ffi0RD : fiiJffi©l'rffliaT' 
$5. 0 3 <D ¥ ffi H T' fi , /X;H 80ffi|4l jS*«TW*TfaTl>*. 

mzfoiK? *nm&m<o^y k i 1 u « . 1 oo^yyisi 1 20 m # 
sy*ftfcB*ns*tfti 3*«iiR?nT^«. £ a tc , #9J£ftft2o©%$sig*n;fti 30 

MtfTjftW:, *KfttttBSB©BB?U75- ft T? & 5. 
[ 0 0 4 2 ] 

CO<fc9(C, 1 o © & g ft ft 1 3 £ $ *J 0 fc L ft 2 # 9J <D & <D T' « , ft * # |Q U T* ffi 
fi>*»K450?, 18 !» « Si ft 1 3 © S St ffi tt , 2 {g © fit IC ft § . C02OK»«Jftft 
5g&ffi*aft 1 3 £ it ylj U: 8 »S T ft fi\ 2 fg£Djfi*xfI^ ft 5 fg^ffitaft 1 3 tfitftCtttt 
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fn^atft 1 ), MBit 4<gi:£3o 

[ 0 0 4 3 ] _ _ . 

^AP^.T5g^ffi:ln<* 1 3 *ftU»* *fcB#* *. t OttIK W fc J; 0 > 

5 <fc 5 K % S o 
[ 0 0 4 4 ] 

r«ti««T?«i#, MJgstf* 1 3 t Ltis^ns^fl^SiS (»Mt) o«a*»s 

?g US & fix f* 1 3©JP**»<'TSK:tt-^©RBff«'a&4. C O fc » , /p&£S<-r3C 

i*<\ »iJt«au. fs&*gffi<* i 3 ©acta** < itPSo 

[ 0 0 4 5 ] _ 

sfc i oow y *f mm 1 2 \hk 2 oKasusnfefsasffif* 1 3 fc»^ttt, # 
^ oksis*n:i* 1 3*w j/ir*»»»**««*K«»-r**t?oi»n (*is«£ftH> * 

cnicttb, 2O0»|iJLfc«»««f*l 3 0*»»ftl»nBKI»BUI««*t*i:' 2 ° ® 

o*4M**ift*»6frifc*iftK (fiiipJLT) tttn^nso cnicio, ii^a < ^ 

[ 0 0 4 6 ] 

®4 (a) , (b) *mmnm<D* o tfc*»fist(* 1 3****»*k. » 

4®f8f»ffi*tf* l 3 fc.fc*-f y*©«fc«£«ria«i:, -f > * ^ tH ft « t © 8B«* 

So :oy77C«^T, X3Sfl (y77Ki8xTiR1-»rt. SI : y570i«Oi 
«?tta^o ) tt, /X;H 8 ©Mtftfft (IS^Mf* l 3 <D M K 75 A ) ? * »> , Y 75 ft 

(y57*«ByT« 1-751^0 SI : ^570llllCl«Ttt4K ) «> X75falcSut 
ft 7*1*0 (^B»©«&&75l*]) S^X^fi&tf Y75[&Ji:t>£> HiSjtfft^i:*® 

ft IS 0 ° COO" frt.©f ni^z-pLT^So 

[ 0 0 4 7 ] 

$?>tc$fc, ei 4 (c) tt % 2 »*j bfcaj»»mf* i 3 <d-{ > * <D%.mft£.$fmm t lt 
2 #w Lfc»j»s$i{* i 3 wowMoig* t^^ mfanmtmmc* <<ytmm 
cottmfts (X75^j) ht, ^y^mmomm^Lmnom^m. c/x/n s^es^a 

BS?OliiOE**fi2mmtLTmi) L fc «£<0 £ SJ « * T? 3 «, 04 

(c) T-ti, fSJfcfitfitt t 3Oil»*80mA!:l/T 1 fr75<D5§&JS*x<*l 3 KitufEfl 

i^j it n % a a t , ■< y t mm <d® & fco 

[ 0 0 4 8 ] 

kmnme x a, ais»£«nasfc8»c**<ft*. 

Kt *HSS}BJB-e«4. CflD«tt*«fflt, 2#MLfc«»JSfiif* 1 3*Rtt, 

<fc 3 (CM IP IT, ^y^jS»<Dttm73lS3*«a©75lRJtCRl^i:bTi/>5o 
[ 0 0 4 9 ] 

avMf^tcii, 2 ocDig^stai* 1 3K««»a-»iBHi*«£i;*©-e» ^ y*tt«®»tm 
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dfiL?, qttoSS#S**fi*^ 0 K^** * (05*, Z 1 XtiZ 2*[S]) . -f ^ 

*?£rii©«$ffiB«:> 

AL = HXtan0 

iotifiiA' a l £ it -rn s £ 1 1 & s 0 

cct- 5 /x;u i 8<D9c®tt®mi&p t<Dm<Dmmnit. «S«^> 4 ^' h7U>2 

^ ^ |g eg -J- ^ 

jJ ( °"ki |O»Mt 6 0 0 DPlHftk*K. IHtS/X^lBOBBtt, 
25. 40X1000/600 = 42. 3 ( ft m ) 

£ ft 5 o 
[ 0 0 5 3 ] 

B 6 li 5 ±L©£fflSP#&> Ullfi*»»tfM«tP«fT»**«K*0, -<y*j£iiS©« 

#fi|*SElfti*St0T'365. 0*. ±«l©Htt, OKfettS^ 

B°60«Ttt, ±«i¥SO*tffl^fcttt, F 1 1 ©*ttHfca»*S*K^ 

^tf 4 of6t), £ » {* Rfc tH 6P tt , £ff 5 o©ttm#fi£W t T ^s. 
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C 0 0 5 7 ] 

•y K 1 l©ffiHftSSKJ:»>, |Oa»F1 lKftLTSfPffiH-fft ^ © 

^. V FI 1 EO^T tt, ±#Jft#l& i: fc fcMfflft^8*ffl t^Ti?PfiI4IIt 5 £ 5 

tC ©I ft t £ o 

[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

B61?tt, *\ F 1 1 ©n, r N J SICNy F 1 1 A ( r N - 1 J IIO^^Fl 1 HJ 
Kifi^TEBSftT*!), r N J ft @ fc r N - 1 J IStO^'V K 1 1 © HI H ft < * 
o T V> 5 ( C n tc <fc 0 , r N J ft @ £ TN+1J SSiCN7Fl l©fapg#£<ftoT 

coi*. r n - i j ft s a t>* r n + i j iio^^fi 1 t-ii, ± m ft # s © * # ffl v> 

6ft, 5 0©ttW73 ft© 9 t3, *&©tttti?3 fttf 3ilRSttSo CttfcfcfL, TNJ ISO 20 

-n >y k i lfii, ± m » # a t i; fe k w w » ? s m ^ 6 n , ■< v >? ® m w ft tb s n 5 . 

So 

[ 0 0 6 0 ] 

c © <fc o K. , ft « (ft B iif IS 1+ ft a *> i: ft o T ^ * *s «y K l l Ko^TliillPfSO 

ti % 4 'v y H 1 1 K o ^ T « , fflftft#KK:*oT*<'y*ft«©i{fctti?36l*S*.*£ 
tttU^AtfaarttttftilO tftoT^S'N'y K 1 l ©ftftffifiK^fc-S S «t 5 

k n s t § o 

CftCJ:!), 0 6 K * T <fc ? K , Sa«;F1 10*#ttffl»*»6Rtasn«:^y^*«0 30 
[ 0 0 6 1 ] 

0 7 X' » > S'N'yFl l©EBiafi§tt®6i:gft?)-£ ^7 F 1 1 u t. © Rt UJ 

fttt©tf&o*£J:!K r n j IIO'N'yF! 1 © tt ffl ?5 ft fr\ {fi © -\ -y 1 l C *t L T 
S45W**l/T^5. 0 7 CD ft T* , r N J ft S © *\ >y H 1 1 © tt tU 73 ft £ 7? IpJ tC "f 

[ 0 0 6 2 ] 

• ^TCN-yKi i ico^t, iMft^aoftj&ffl^T-fy^ftft^ia-r* 40 

£ , TN-1J ft @ & TN+1J ft S © 'N -y K 1 lfre.fi, -< y ? ffi ft ffi t& P M 
WUTBSSilftTafttcqttB^n^fr, r N J ft @ © *\ -y K 1 1 6 tt , ^>*®78itffe?3 

L/cfroT, El 7 tcgti 9 tc, r N J ftgO-N>y F 1 1 T* « > iMW^fii t t» t M M 

ifg^ffl^, £fflfr52§g©ttw#ftfc^y*&ft*ttw*5<fc5fcfljft"f£ 

o 

[ 0 0 6 3 ] 

(S*g?3ftt&£#f&) 

S/c, *ft«IJ&ftT-«, S2||C\'VF1 I t IT, ±as<£>Rtm3?fi|nI£#S*:ft*.* 

i: t fc K, S*P?j ft!S£¥ Bt«:ftA So 50 
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g*P£|Pl!8£?l8Uu ft^-f F 1 1 CT4:K, tt W * I* ^ * * « K * « W > » « M © * » © 

Rt tB # ft © ? > ft * t ft s io©±*ft*flWfc»JE'r*t»o , e»*. 

C©«ftfc±IBi:H«K* «SltfB6EStJ:H, RttiJ7!ilSlftft?8K*9, *M F 

*lt> sft* ia»3£#a«, «*jk» 5o©ptta*fli©$ ■S't'ifcKtoB'*'*'***'* 1 * 

[ 0 0 6 4 ] 

3? K , ±Ei:[Bi«lCTXh/^->^0iiaLT, ffi£ft«-k©»»ffitl1 , *i®**' s *»* 
1 toi5ft^»Fi i**iiiLftitctt. ^o«ibts«Kisi;T 

W*ft\ 0 6 <fc 3 C, r N J #i©^-y F 1 1 # Br £ ft W ± © * » ■ * tl * * * 

£*>©£:? 3 0 :ott, r n j # B © -y F l ltli, B * * S«*>68it2#lo 
Rtaj#lft*±*lftK«*"*"ntf, t#ttITft*«T*ct*«?t*. c©ci:ft, 0 
7©ftft*>raftT'ftS. 
[ 0 0 6 5 ] 

« * , 0 6 & 0 7 T' ft , giHKPKitUTfilBftSlftKafeifi^^rrtltfi^flftKKJE* 

0J*ft\ v ? Fl 1 ©£ < (a**) *^ 0 7 © rNJ IICnvFI io^k- 0* 

, S^lftlCRtffl^lfiilWfnT^SfctKtt, C © TNJ ft B © *n y F 1 1 © 5 O © «: tti 
l^|©5%*ife©Rtm^^*±??l«0K«^-r«. *LT, HSO^f F1 Is H*tfH7*, 
r N _ij TN+1J SliOAyFl 1 IC O ^ T ft , £fre>2ftB©Rtm?3lR]£± 

73 ft K R £ f & £ 5 fc M 9 t % . 

cciHUSthii, ITOA7F1 i tc fc *k ^^ffiiiS©*#e-y^£BS--&tc 

■T 5 C t T * 5 o ft *K C © * ft K ft , A7F1 1 © £ 73 ft ft > Wli P LTlfi 
;5:73ftK«fe3ff^73lRltS$^^n*^*n ffl6HII*4^. 

[ 0 0 6 6 ] 

(ttUiftftt8£#8) 

S SKSfc, *nm&®-Cli., ft 3ft«©^y K 1 IHT, ±a©Rtm73ftBJ^*S^ 
ft * ® S"J £ 18 £ t % & © t? ft § o 

08ft, tt(H36riftft*ft«fttfttttft«»Sft«K * <K f V ^7?S?S©«^ffiH ; S:fflIE L 
[ 0 0 6 7 ] 

0 8 T* ft . 'xyFl 1 © 5 % , T N J ft g © ^ -y K 1 Iff r N - 1 J S B © *\ •» F 1 lft 
Kifi-S^TEBSnTft !K rNJ Sit TN-1J ftl t©^y F 1 1 ©Kftff»E< ft 
,T^5 ( c ft fc J: »K r N j ili: TN+U ft B © ^ >y F 1 l © H # 0 £ < ft o 
Tl>5) m * m L- T <^ 5 o 

c©ifftic ft ^ y F l i frZZnZZJ y % £ ( r NJ SB©^>y F i 

1 r* ft , ««-e^-r*BJ7fi8iic-r>fii»ftRtwr*i:) . r n - 1 j ft a © ^ -y f i i 
icfcitss*. ^isgp©ffi{*ttaigi5ff e»ttm^ ftfcf > * «t, tnj sB©^>y f i 
i tc & ft s 0 * > £ftffl$©«ftttffi»fr&ttffl«ftW'>*ft»£©«*Mfc 

[ 0 0 6 8 ] 

UfcffoT, u©J§i§rieft, rNj ftSWfto^-yFiiottHift *Wft 
ftcgftftfTfe^fc^^ftftftttw****^ c w u r n j sb©^ 
•y f i i ©Rtmft sisfstt, >^ftft©ttmft s%±#wii:fe^iP)ic±fBm^ft s 
/•cit->7F?*, 04>, *an»*-r*wfti«aK'<'yf«»« , ttHi*ti*j:3ic, >± m ^ ft 

£ 82 £ T 3 0 C © <fc -5 T ft ft , ft T © *\ y F 1 lEfcftD, -*:/*«»©»»£•?*•* 
[ 0 0 6 9 ] 
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^7Fl i©BBBKH«@8i:P*0-ST'fe5*^ ^ v F 1 l c*t©ttffi 
# 14 © «:* 5. O £ tc <fc 9 > r N J IICN7K1 1 © tt ffi # fa , IO'n^FI IK ALT 
S4*«**LT^6. C © 0« T* ti , r N J IICwFl 1 © tt ffi # ft ( HB 8! T- * t 

|6] E ^ > » m ffi Rfc tH S ft 5 cfc 9 E M » * 5 . 
[ 0 0 7 0 ] 

$ fc , 0 1 0 « . qfc tH ft A Kt S # S © ffi © W * 'Tn * 1 T* £ 5 o 0 1 0 * . ± H © 0 E 43 ^ 
T, *-\»Fl 1 tt, *»Otttt*lftE«SI*"!tar * C * * 5 i: t tlC £T©^ 
•y F 1 lli> 4>*©ttffi?j lft*aiR t It t * li, Blfflffi P ffi E *t LTBiI4»fiK'f > 

[ 0 0 7 1 ] 

£StCl:fc, £ 'N y F 1 1 © $ f* tt ffi , tg&©i±ffi/j|6]©9tS. B * , - # £ ft © 
ffi ?j -#£/jft©ttffi#|Bji:©/£-tftg&, ftfiyCRSStin^tOitJ 

o iOit, rN-U •IO'nvHI 1 © ffi ft « » SHIIDtCftSy t4oT^ 
5 , rNJ ilO'NvHl ITIi, ± IE ft IS # ft A a (<y) £ & o T 9 , $ fc, r 
N+1J l@»A.yFl 1 T* s ± IS ft S. # ft & J8 (> y ) t%ot^HOi:t5o 
[ 0 0 7 2 ] 

u © <k ■? E > **ttliift£tfaftS*£Ett, r n j IIO^^Fl ITS. « * Rt ffi ft 
S*t**<fc*±9E (ftSo*6ftfiyt45iH) 19 £ -f 3 <, H « E , TN+1J 
§@0^7 F 1 lTIi, «*RtffiftStf'J>S<&*«fc3E (ftSjJfrSftSy i:44J:5 
E) I3£T3 0 

cntc^o, 01 o*. t <1J © 0 e * 1- £ ? e , r n j # @ & r n + 1 j isc^^F 

1 lSStftTO'Ny HI 1 KOI/^t, I! * tt ffi ft £ , ftSytC^^f^iltA^T'^?) 
ttJ:0*UlTi*ttlilftitl»t*CfP, RtttiftfifcgSLft^fctKttffiiEl, 

[ 0 0 7 3 ] 

2 6 E * fc, *Htt«*-Ptt, ffi 4 mm<0^y F 1 1HT. ±SE©ttffi?3[R)BJ^¥a* 

SA7F1 laic, RtaftfiKS^aEJ:0-r>i'KjBORtmftK*ffl»JE 
gg£-ri>it*>E, »i»i»iaiR«#aE«fcOWy*««<o«»ottm*iSiio3%SWi:* 
5 1 o©±7d iSjfcfflBiJEiSJgf So 
[ 0 0 7 4 ] 

W*fcf , #^-y F 1 IB, ttfflJ6rlftBJ*#«E*tK |g&©ttffi£|B|E'f'y*ft«*ttffi 

smic*)«inT^5. £fc> *s&©ttffi£i«)©?-&> -#£§j©qtffi?3fi£> 

[ 0 0 7 5 ] 

c © m £ E , t?ij X vs. r N j * g © *\ >y F 1 ltli, » p <2 H T n *^ ^ © t T § t , r 

nj #s©^-yFi i <Df±ttiftmm%.^m&. ±m<Dm±® ^ins.^nm y ^mnt ^> t 

tfetc, *tp75flK5£¥aW:» «ft © tt ffi 15 U © 5 % > 4> * E ffi B t £ Rt ffi 73 Ir| % £ £ ft 
[ 0 0 7 6 ] 

£ tl E ft L , TN+1J ilCN'vFI 1 t'liv ii61fn?:St4tOtf 5, c© 

tz, tn+ij # i © *\ -y f i i©Rtffifts^^#afi> 0>jAtf±se©a*fiiRifts* 

ftfiy&ft©ftfiEta£-f3£tfcE, »?P^|p]K^#aii> tt»©Rtffi?jft©-5^> ^ 
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n3^y?ftiiS©»#ftHk, rNjiio^vFi ift>&qtasn*-r:/**w©*9P 

W±©*oKUT, Rt ffl ft ig £ ffi © ^ ? F 1 llcttLT^HfSki:*.^ S tp i: 4 3 ± 

[ 0 0 7 7 ] 

(US 1 RtW«fi*«) 

&mKton?&'P%< t-i ******** **** y * mm 

«K*-ry**jK*«#«-ii'TBiR*«ia , r4c4:K:J:»}, ifi |i?Hc ft B t 3 '> 4 < £ 2 

* $i) tP * * # a t* s o 

[ 0 0 7 8 ] 

©*:/**M©«*ffilI©IMPH*^ fSSt520(D7X;H 8©fBRI©#J (2 J -1) 

ii4UH««ti. ut, yx;n 8^6W>f «»*tttu-r* k tic, 2 

© 7? |p] © 5 *> . V^f tl^ 1 O0^|fiI^ItRt5o 
[ 0 0 7 9 ] 

fc*l^tt, S 1 qtUMtP¥ S ©H! 2 Mi LT, /X/H8*»6tttH*n««WORtW* 

A* j ( j ie©ie») e«v h+ 1 £D fistj ffli m ^ tc «fc o r (2 J + i)©Bfcs«f» 

flll © £ ft tc «I £ tc T £ t t t> K, (2 J + 1 ) 5 U«fc«nfcffllli:ft * 20 

©-r>*tt«©«#ffiii©i8Pia^ ^&T£>2o©/x;vi8©figRa©^2 J fsus 

£ 1 %>o % t T, / XjI 1 8 £ << > * ftM^nta-T * k * (2 J +1) 

© £ ft © ? . nA 1 1 O(0^|p]5:I«t5c 
[ 0 0 8 0 ] 

0J*.tf ±12 8 1 «!B©»£fc* J = 2 e -y hO»J»fll#*ffl^*fcfiJfr« * » W > * ft 
?&©Ptta#ftti> 2 J =40©ffli!!it45. Sft, 2 J OSftonttlftfttt 
Bk£S20©^y*ft^©«3»<4B©faPS«> 18t52O0/X;H 8©fSP6©#) ( 
2 J - 1 ) = 3 & 3o 
[ 0 0 8 1 ] 

C © W fc T\ 'Ny F I i©^«tf6 0 0 DP lt*65tf©iit5/X;H 8C 
HPS (4 2. 3 /i m ) © 3 , f » t> % 1 26. 9(iraS, SB 1 tt W M 0? * a K <fc 3 <I ft 

«f©a«.«nrcfl[iii:ftS2o©KyHHioreiik-rntf, fi ft ft s e ( d e g ) a. 

t a n 2 6 = 1 2 6 . 9/2000 = 0. 0635 
6=1. 8 ( d e g ) 
[ 0 0 8 2 ] 

*fc, ±tESS 2 »«©«£»=, j = Z^F+lOI!ll«*li^Si:fi«tS!:. -T > 
*ftr8©Rtm£ftti, 2 J +l=50©«SIBi45. (2 J + 1 ) ©£ft© 

$fcBfc«nfc<aBkfc«20©^y*«S^«#fflB©HI»tt» K^t-?.2o©/X;U 

1 8 © fa PH © 2 J = 4 g i: 4 5 o 

[ 0 0 8 3 ] 

0 1 1 14, ±G£ UB«©»£fcfc<^T. J = 1 I!? h ©«»«** fflV>fei: t©f>* 
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nt, ifennfcfist (2 J =) mm 

t§2oo/X;H80ll© C2 J '- l =) lfitiUHfiSTfttf, 8HK 

Hi^satff**. -r * t> *> . mi nciRtiK, /x*i8iomtxtt. 

»»"r*B*iB«MOK«tt, (2 J -1) xx(BUO«Ttt. (2 J - 
1 ) x x = X) 

[ 0 0 8 4 ] 

tof ©tttiS 5*#«SlcSLftBT*«. ±ES 2 ©ffi*ffiT't4, /X)l> 

l 8fr&©$$©RtaJ23fa£«&i@©23ftKt5C£**-efS 0 * * k ± E £ l © « 

mr-n, <( y?mm<D»ttiiJ5fazs i 8©jttf#ifc»c*^T££W»EH**®#isi 

tmffiZmTlcnttiiZGZ c £#T*t S. Lfc^oT, >r > * K $ © £ £ W ^2? ft *\ © Rt 
HI (01 2 4>, a TSriftatf c *ft©Rta) fc, BT^©ttm (01 2*, b » A © Rt tt ) 

[ 0 0 8 5 ] 

BlZOHtttv «»«9tt> C J =) 1 <^-y H+ l fc* » 1tlB*to«tt' ( 2 + 
1 =) 3 ©J!&3i*f!&ffl©23fai:ft?>o Sfc, (2 J +1=) 3 0©tttB73 Ifil© 5 
«fc*nfcffilifcfcS2o©Y>*S-»©«W<fcfllHS*^ (5St52o©/X;H 8© 
RO HI (01 2^ X)©^ (2 J =) 2{gi:^5J:^lciS^L ( 0 1 2 f , 2 J xx 

) , << > tmmovtavsK* (2 3 +i=) 3o©tttti73isj©5-&, ^ -r n *m o © 2? 

<: © * -3 »c T ft t4\ 01 2 tc^-r <fc 5 k» v r n j conr id&mt zmmmt&n <oi& 
c, ^opiWKfflBtSiiiRfBW tn-ij , Rtf tn+ij c-r>f«M*«»*«* 

[ 0 0 8 6 ] 

IXiOiHLt, »J»«^©ffl^25FK*oT, 5fi»Kfflli-r* / >*<i:t20©«{*ilt 
m gp (7X;H 8) 14. '>fc<fcfclo©ra-H*fH«K^>*«W**W*«*Cfc# 
oJtgt&S, KftRtfflWoefltfflK'-fcW-SEfle-y^fciai ISO* 01 2K,Tt 

«fc 9 IC rxj fcLfci:*, # ffi {* HI SB »i . iB©»{*Rtffl«©'t''&tolfc"»t"C, ft# 
Rt m » © E M 2*5 ft K « ^ T . 

± (1/2XX) xp (lC^, P (4 . IE © » » ) 
[ 0 0 8 7 ] 

01 3 J4, »lttffi*J»#®©Sl»« ({Pltfcffl©Jl&£23faE^>*?M£tta3f~J&6£ 
L fc t, © ) C fc V T , J = llfyh©WJIi«^*lfl^fefc«©H*»a*tt ( 2 23 A Rt tfi 
) ttmWT 3 0 T* & S <, 

01 3 (4 , ^7 f i \ ka^ ujiicmm-i n^otmmnm^^ , ® (* it ta » k * ^ t . en 
©t^i, 0 01 3©fiajT*t4, mm r n j ©qtw*tT{f^»Pgia»^3. a * r n + 1 j © 

Rt tti «^ <0 Bt ■■«* 1 , B X TN+2J ©PtttifSfHI^©PilR»*2i:LT^*. 
[ 0 0 8 8 ] 

ftiB*©ttmffll^»*x a, bOi»t, Iff3£©*(*»!taa-K:SltUSn, fro, Sfg^Rtm 
gp S> ti , ±15 a, b©«»!T?-r>f«ffl«">ta**l5o tcf, a, b © H *! tt » £ -< 
2>Xo-yha, bKfljSSL, a, b 1 Jl H TM ft K tt W *ffM K 

5«»©K«yhtffB*Sft*. 01 * tf , E ffi a T? f4 , B jfi r N J © tt W ^ R fit ^ « « <* It 
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mas tn-ij ic&tti^n, mm tn + 2j ©ttttiafTMttattttUja tn+ij tc& 

[ 0 0 8 9 ] 

* t r » mw*ttu® r n - i j e. a , atfiajtcwy^aatfaflbTttmsft, m m a 
±©Bft r n j offifitiits. iSttRtfflSP tn+ij *»6t, aS^KOfll* 

ji|p]LTtttii^n, EP B *S ± © B ft TN+2J ©ffiHKllWt*. 
[ 0 0 9 0 ] 

*?P"r*o B ft r N + 2 J <Dqttb*?7€#OPgiSS(«2T*S)?)'DT', C ft T* , 
Hi ft r N + 2 J W&f8.-ZtiZ£ £K.b*o PI«©I8*. ^ is X d 7 hb#/£tt«»>31 10 

r. 

£©ISS, Bft r n j tt, RMft 3 (20) OF»F*5»*«h«. 
[ 0 0 9 1 ] 

». R|-®ffii*RttfiffK J; -> tli L T (2B«»T) I' > * Sa#SI» LTi** 1 ** 
[ 0 0 9 2 ] 

$ e> k , MKtf^MBi7^ytixa2t(±oK'y Mctss^sftfcBftfc, ft ( m 20 
+ 1 ) a * 5 -f > t* 1 x a 2 w ± © k -y h tc ct t» ^ j£ <* ft fc a is t & , s a m w ± t m «s 

a ( m + l ) H*7'fv©B**#fiR"r*fci6Kffl^*»{*i!tB»Xtt£ ( M + 1 ) Bft 

ft (£ tb £ ft 5 £ ? lc S'J ffl -f 5 © » * b i/" 1 . 
[ 0 0 9 3 ] 

CCiHtntf, «jttflOOK»hfr6l«t»lftt«l* ( 2 pg P © « £ ) K » n 
-©«f*nfca»KJ:!>aaSftfcBa (F7 h ) # a *U±fcaft.P<:fc * ^ 

ii . 4> & K y hlt'Il^f fiKtSlp^- B ft * Bf£ t 3 <o K. * W c ffl ^ 6 ft 6 ft <* 30 

14 u gp # m a ± t a c a b c * 5 c t # * < ft 5 . 

[ 0 0 9 4 ] 

cnicio, a*tf 1 o© bfr&aasftfcBfttfaaaaJifcM-P**^ ^<ob 

p - <D $ ft Rt ffi g|5 £ ffl ^ /c © T* « , t © B ft a K «: 1* t> tiltfffiliJ ft ft < ft o T b 

5 o 

[ 0 0 9 5 ] 

©Bft*^^tsrc*tcg«j©^>^ffiji<o'»tai»i:ffl^6n/'cjiiitRtwgi5^, a cm+i 
fc ft e> ft v> <t 3 ic r ft is & i/ 11 o 

[ 0 0 9 6 ] 

£5>lCt:/i, 0 1 4 aiRtdi»J»#a<oa2«« (iS&{®©Slft373lS]tC^>';'fg?S 
fctttuaai: LfcfcO) CSl'T, J = 1 U» b+ 1 ® »] ffffi 9 * ffl ^ fc fc * © B ft 
73ffi ( 3 73 to] Rt US ) iitST^S. 

01 4E*ti*0»*II«. ± SE b fc B 1 3tR«T'*5©T*> Iftlfl* tUt 5 
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[ 0 0 9 7 ] 

(SB 2 Rttfi*Jffll¥8) 

si^^sfa^ttffiftissfs^i^ s'N-y k i i^e^ m 2 Rt ta as # a k <t *> , 

© qt ffi C* i: fc, ^OiS^^^fcfcttSffi^Ri:tiigi50@B?iJ^[p]0'i'> / ^^®«»^fiB (IE 
SI (C (t , iS3l@tHaB) tLT, 4>ft<fct-** , *OllllII*rtKASMi ( M « , 2 
W ± © fi R ) OH**»#ttll«!)5 , 6V^"f , n*»0»3lttll**36t, *OSSLft«?H4 

[ 0 0 9 8 ] 

{SB^7>^Atc visile, »«wttawfi*tftft) SiSt5o ^^krs* 

/MOKI(lT'IJ0it5t©ttl. 
[ 0 0 9 9 ] 

aonwttJB (0*, e«) t**titLT*-f0-?&2>o 01 sic*^t» ««n»HtriE 

h ) T* $> 5 o 
[0 1 0 0] 

9b -T , i»tm#^AM ( 2 K 88 ) t-JI-tf (c(^ 8E*C9iBT'(i, li St 1$ « ic tJ (£ f v 

^litfAs^^c (01 5?ii, mm Lit 4 ytmm<DX% t *, asBWrttrta-r 

[0101] 

cDffiHtc«?*-r 2><k 5 -o^sMfcttta-rs. 01 sowta, 1 o©ei?tfi$<o m 

= 8<S©«#<£fi (8fi<D?t3<Dlf@«:, MftLKWSfSfctfK ^JfiKli7«OS 

»Lfc«a8*3KtT^* (0*. ^nar-mf Htf*ntfc-f tfctasTfc 0 

, ffl O ® m X & t R « , i!OiS(ii*^LTt>5) o C © tt tb * ^ *M © 0>J T* (i , Bf 
[0102] 

$ fc , Rt tii # ^ 2 T 5 £ * K (i , * O H * «l « K , S6tC-fyJ'«a*IfeT«)|IS 

»* t fi'J k. -f ft tt fig % 0 * t X ^ S o 

? tt, Rtta***< 2 r-$. 5 * Kit. ft*<DX&x&, mmicmmLrcf > tmmtvi, 

n n ± K (46SfiKS^Tffttf4<) , 2#B©-r>*»Wtf«#*ft5o 
[0103] 

CftCjJL, # fH fig ftl <D 1§ £ ic & . ± & L £ 5 > SSJO'fyi'Mtatt. 7>^Atc 

» 3¥<a ■ t a m w % tc (isio-f * * mm t nmmnLtLX) 5 y ^Aic^ttiitf 

n , ^oasLfttiiK-fy^ssictaisns. 01 5 o w t? « , 2§@o^y)»i 
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[0104] 

K^^, 3 o©-f > »*«^»?Pf t^L, *nas«ii-ett. 3 T-fc 

Sttlcii. 3 *fc, l #gRt>*2§g<o^y 

[0105] 

a±oj:3K-ry^«iai*»w«"&ntf, k ? h*fitoTEJ>juTHjR*»i«-r*«iaC 
kea toEMs, «s»cttW-i?*«*. gmwtcatf hztz-x-m 

[0 1 0 6] 

So 5 v*MbSftft^«£fc«* > 4 o t f * f #e*j« ns 

F *y h iTi (9i«OHy HC*!)llt>n4w»») © li » It T £ 9i S n S *< , T ifi 0 
cnicML, StRiJ1£tf*<> ?y#iEFf h««EM«ti«fc, *©E*ltf*U*<l:Lfc 
[0107] 

a 9 _ 4 y >; *j x y -f )j y $ \z is ^ x . mmvj y * mm (f»h *BfaTB**}B 
iiens. u t , **««i»oj:9ic7>^/»»KW^*«[jSi*E?<j-rtnf, ^^uoPii 

[0108] 

7^SJTIi ) t 7 U « & £ O ■ C ^ 5 4 ^ , 5 -f > £ S © * a C tt » * 7 U H B 
fcfcS. Kt\ *nmBM<D£ o y#hlc4 yt SM *»9P ;£ 5 5 i£ *«ffl 

t £> c ^ # t* # 3 o 

[0 1 0 9] 

« h i; -e *> * >< y tmmvmmi&mw&ifiZQv* ntc^ y t mi®<Dn®mmz i ta. 

01 iB M # Jg ^ ) ©T-> *©S»Stt««t?&3o 
[01 10] 
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[01 1 1 J 

Siltfll8t5>'XJH80lP4 2. 3 (/tm) 1?**tt, ^»FI 1 O^SWft 
( It ifi ± 0 ) ft? ® S tt > 600DP I 

fc'^T2©mtC'Cy^}K ; £:*§¥^-a-n«i 2oodp lowwafeaiB^fficfc^-p* 

2 •£ tUf 1 8 00DP ItDftP^gT'EPH^tT^CttfT'tS^lC&So 
[0112] 

01 6tt, ^fcW , y»*il©i!ta*rtI**i*WKwl/feBIT**o 0 

1 6 KTjktZ. 9 tc, 'n 7 F 1 iKfett**ttttffl»0MP!#XT?fc*i:*, § » f* tt W 

<D • 9P {4 ■ i: , rN + l J SlOigfrttWai^*, at^ift»c-r>^3«W*RttBbfci:* 
©SISPffiBfcOlfflfllH:* X / 3 i: & 5 £ ? tc $iJ T 3 0 
[01 13] 

<kd&oic, **#i»tai»*6 pffl©ii***ifiiiK-r y *«**Rtdir * tc» 
s***^-iciwip-r*ii4:-e, ^7 f i iofti«4 c«jh±o) ft¥<£«©pfs©ft?®« 

T* EP B * fT 5 C T # -5 o 
[01 14] 

w±Btw Lfcse i tttniwfli* * 2 as ftiu ffl # s , atfa*»«*p#att» ^n^ni-x 
twj;3ic, tt ta # [6] pj £ ? a > »2p^[S)^s^s> atfRtttjfts»s#aK«i*^-B-T 

(1) qtaj#fanjg#aRtf sv^fiKM&fcfl* s 1 1 1 ai4Hi*i»¥a*« 

(2) tttH* fipjg? «Rtfg*2rfiKM&%** 3 t i: & tc, m 2 qtttMtP¥ft*« 

^(3) Rttt3srift^*#«atf»**ft»fi*«*<i** ^ fctic. » i RtawtP^aatf 

m2t>ttt5*iJW#S%^^5 0 
(5) ttfcB£fiBJ^aRt>*S*#fttS£^ a*ti§* 5 t t fc S 1 tt ffl M » * « R tf 
BHi&*iin#a*fiix.5° 

2ttaw«P#a&tfiiii5»*<ip¥®*«i**. 

[01 15] 

(9) tta£iSWg*&fttfttaft§^Ma*«*3i:i:fcfc. M 2 tttHM8P#a£S§ 

tf » 2 Rt m m«j « # a * mi * § o 

(1 1) ttW#ft^l£#aRt>'tttBft«IB£^a*{l A 5 i: t tic. B X ft « to # S * ffi 

tfB&»itiin#a£flt*.5. 

(1 3) Rtffl^iRjRjg^aRtf Rtrna 5 1 1 1 k» s 2 DttijMiP¥ as 
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(1 4) ttffl^fa^MfttftttBft * * * ^ £ 1 ttfl»J»#gK 

ig2RtWifcy®#i3fttfB*&«*n^a*fli;i3o 

( 1 5)' RttBtffaRj^S, RttliftSK^#SRt>'»^^l6]^S^S^«^3 fc ^ tlc * 

(i 6) RtaTJift^as^a. iiwft*»**»Rtf»***»*#«**** ^ ^ 

(i s) nta*iftRia#a, DtmagR£¥®fttfaipZjfaR«8*«*.* 1 1 u. 
(i 9) qttti?>faBjf£#gK RttBfts»«^aRtfsns^i«o»s#a*«* * * *> e» 

(2 0) qta#fanI£#R» 1 tB ft K « £ # © ft tf £ * 35 (6] R £ ¥ © * M A 5 * * «> K > 
(2 l) t± til # fa ^ 12 # 8 , qttHft««£#RfttfS«P£faR£#®*«*- « ^ t fcfc. 
[0117] 

J-X ± <9 ffl a <0 ? % , -»©W»«:ovTa{*WfcBi&I'f*o 

0 1 7RffBl 8 tt, ±B ( 2 ) oa^T'J^T, Rt ffl # fa pf g # R ft If S * * fa » * 
ilCT* BI7B. rNjtlO'NyFl 1*< TN-1J tlO^yKl 1*DCEI« 

nt^ai^^ufeo, 01 sa, r n j iscmfi i ® Rt a *r fa # r n - 1 j s 
tagp*>e» 5o©s*s*fafc^>*«»*'iaii>if£-cifc5fcfc*>K> »tp^faKs#e 

ffB18 0«7?B, r N — 1 J #§ftt>* r N + 1 J IIO^fFl 1 K O ^ T I* , 
Hjr^ > crfce, > ^fSrSO«#fi£B^> W - ■ * W « T ' 9 y * A lc 18 5 * 9 lc u T 

0 1 2 oii, ±B (i) oi^t-^T, qttti£fanF«^afttflS*#faR£ 

c c r* 01 9 «> r n j igCNyFi i r n - i j S i O'n y K i i * 9 EE1 * 

nT^««**tT*D, 020 (i, rN j_#B©^*y K 1 1 TN-lj SS^'vF 
[01 20] 

fiiKjgjssnT^stofc-rs. tu, r N -u siatf r N + i j iic^fi 

1TI4 »*£faR«#RK «fc 9 , **KffiBT* (SXttfifr6«AT7»l) OtttB 

mmc( yt&mzmwz&z® ^ t « , ±i2£^fa*^tH^fai:tTS^?n5o en 
ic w u n T tc ft b -r 5 B it w © 0 * , tiB©Bj|sMKW , :/**»*»9P*tf*»'&fc«* 

3 #B©Rtffl^rt^a*«ti«. KTK<&B-r*B**J®H*» ft«©B 

k?'JK^ > *ffiS5£»3¥£-eai§ ° K«, £fr 6 3 #1 eo&tlbtffatf a** T&to 
<S , C <D ff T? « , tt ft fa # 4 K P§ ^ ft L ft fc t K , B«-r*BiRMK-ry^KSi*9» 
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U*»EO**ltH«*«. «6K*OI350ITI*, * T K fi ■ t * © * 

y^*W*«5»«*T^< Cfc-e, *MH1 1 ©jKttttWaPtt. ^ ©IT^SItsi 
3R5i]©flU *©w»©h*?jk»lt w 

0 2 ! 2 2tt, ±B (3) OiMT^T, tt (H * A HT X # ft & » * * * *« J 

m 1 i!tailll*JRatf»2i!tfflll**»*«**«*W*"'* 
*„ f£frl3, 0 2 1 Rtf0 2 2 li, ^n?tt. 81 9RtfB20OWKm*T, * 6k 
|!] 0 -iB^ti^rtT'»!*fiB ; Sr7>'^AkjiS=t^kL/-ct©T$»?.o 

02 la^H 2 2*14, TN-lj #@Rt>* TN+U MOMFI * "* |* ]* 

Mk 2 Vn j SSO'nv K 1 1 T'ti. **#RtW»*6*TKffill-r«B*W 
6fr6«AT5*IXa7«|OttlB»ft*'5y^Ali:I««n«. *fc, 
ilT3!iaXli5SIOttmS^*^^AKlK^5, « 6 K . KTCttltSB* 

H2 3« 6 ±k (i i ) ©»£•&?» a a* iftflrs^sRtfttaift 

Utiiic. B*«itftl#a****«l*3**H-efc«- 0 2 3*, ±tt©Btt> 

j i@fflA.yFl 1 r N — 1 J IICN^Fl l<fOKEI?tlTP5«4wLT«!) 

, T«©H«. r N J IICMFI 1 # r N — 1 J #1«^»HI lfflO kSofcttWtf 

H2 3©»*Ctt. *n*nH8fttfB9 fcW«K, TNJ lltt^v HI 1 ©<4tB 
tcttt r n J tpvyFl l©ttffifc!t!S£^IS«, ^y*SSigi©iy:tB£g*£<*W 



(25) JP 2005-1346 A 2005. 1.6 

n«*ic-r 

02 4t± 8 ±b (6) oi^n.T, ptw^isoRT«#aatfis*^i«oia«#a*«i^ 

, r N j F 1 1 * TN- 1 J SSO'N-v K 1 1 *0KEB*nT 

^«t«LT*D,THOB«, rNj_S@CN,Klli'rN-lji@^-vH 

1 {P.iJ E tF c fc tt H1 15 fo * W b T ^ 5 09 * * t T ^ £ o 

l^'^fc »»fcft*loORtW*Kd*±*rtKRJEr*. 0J*tt TN-1J B 
Bfctf TN+ 1 J ItBCNV F 1 lEO^TB. (tfr6»U7#S) <D*&l5fo 

tfzysGuc&mztixvz. *6fc. a 2 RttUfflB^aEj: »k *©£*fiEiq*.-c, & 

fr6**T6#BRff8#10ttHJ*l«l*tC3'30ttUJ*lSlfr5^ , fft* , l , 3* , ' J/ « r 
V*B»*«***S«*Ett. 6*>6**T3«l«)»l:Hl«ftCJn*T t 

2#iXJ44#B©ttW3frt*«tr3-30Rfca*iai*»6v^irn*»io*«5y^^c*«« 
a 2 5 « 1 ±e (5) oa^T^t, nai^i«oBriE#SRtfs«p*^sfts#a*<i^ 

* i: fcfclc £ 1 dUiffeiJffli^S&t/ia^^tito^a^ii^^^^^^^^^^ 0 0 2 5 * 
±«OHB. rNjtlCMHl l#rM-lj#IO^»FI 1 *0EB«*n-c 
^HtSLTli!). Tffl!lO0«. ;Nj_#IO'M' F 1 1 TN- 1 J IIOM M 

02 5K*v^x, H*aiiiP*®e«fc9, f i i © m tt tH » « . *n*nsft* 

m. &t>* r m +u ic-ry r„+u #a ©Bf*Rtfl»*&H*w r 

m+2 J, r m +3J Rtf r m +4 j r n - i j S ! © «(* ■* 

tiBfr&BBft r m -4j , r m - 3J so' r m - 2 j E>r 

C©»*K 3 » 1 nt WW !>> r n J #BO*#iltaj»*»6l4, ±SE3Hffi©fl!l 

S*wVm+2J &t>* r m +3j CO?*«tf»S**"tE, S**i Tm- 

3j atf r m -2j ct^yfSXttJPit^i^t*. 

static as i Rttn*y»#&* b 2 i±a«ifi#RR«B*«*in*a*«* 

HTfeS. B26«f, ±«l!lOH«, ilOMFI 1 r N - 1J # § © ^ ~> ' H 1 

l*OEEB«nT^««**UT*0, T1O0B> r N J_ B S © <s -y F 1 1 & r N - 
1 J fgO'N.yFl 1 «H:Sofci!tlll«lfa«tbt^5«*?Rtt<'^« 
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m ? 6li ±*H2 5 ©flic** SSE«2tta«H#*lC*t,-r*5'*** 0 »* 
[0136] 

02 7 8 * ^ Sfi ^ ^ ^ tti fti' J (Ml SS 5 0**tBT»*. . v/rM , o*© 

-^■wLaasnfczooaaatttti 3iei*. *i/^59-Bi (HT, re so 

^iitiVhB, ««tR h- ARtf R h-BIC*ffi*^A*fc*«*»^**- * 
*b?y^#Ml-MlBlC*o!:tT«tftrxN (N - 1 , 2 , 4 , 8 X14 5 0 ) 

tt u*€>****r*z***+- mmK. rx 2J 0 «i?2itj;tjk 

, C UJxImi«, WRh-ASlfRh-B^imMON/OFFmj 
1-« O^X^fSo fit, F-0#A*mt, NOR^-hX l^A 50 
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fi\t (0, 0) t45©T*. =t (Dfofjlt 1 K & *) , h7y->^?Ml*'ON(C45, 
t 0 1 4 2 ] 

* fkti&fcM -pit* i / i 8 *» e> -r > * KH^Rta*- % 1 1 k » , 1 . 5 n 
s (i/6 4) ©«n©*ttffl*ffA2jz-ry*-Fa«o ( 0 n ) tc ? stttivh ( 

9 Vtttt) A^fita R h - A Rtf R h - B *fc «|& £ ft * . * fc, 94. 5 s (6 
3/6 4) fi , RtffllHfA*X-fy^F« , l (OFF) S tl , <*>*«tt*l!ttHLfcS 

ftRtwas©^ y tm-g. i 2^©^ y t (Dffi?tm?£\cmx ^ns. 

[0143] 

ittSft^'ff f DpxRtfDpytt. ^>*f&!)g<Oti:tii73lRj£, / X ;l/ 1 8 © BB J1J ?j 

tc *s t> t , s x a £ © t> -r n fc -r § £ $ £ -r 5 ft 16 © x «y ^ ? * 5 . 10 

2 5> tc $ , ffl 1 ffi frj 9S X >y ^ D 4 , D 5RD*D 6, M t>* tC 2 Rfc Hi M ® X f -y ^ D 
l > D2&0 : D3li, -<y^«t?8*fiiSiiii:ai«-a-5i:ff©Sifijfi*i*S"r*rci&©x>f-y 

[0144] 

$ tc , h7>->"X^M2SO"M4 1 MO'IC h7y-^X^M 1 1 3«, ZtlZtl, 

h y y V X $ M 3 RUM 5 % c M\Bl$&<DttW)7 y? ( 7> J y <?■ y ? m?) tLtffl 

66-fS&©-£fe£ 0 -T * ft » tftf 1 OF7yv ! X^M2S0?M4MD : ICMl 2S(fMl 
3fi> CMES&fcjgLTJgJnR h - A R l>* R h-BHfcMfcftATSfrXttfiffiR h - 

AatfRh-Braa*s*w*»tti2F-&;5fc 

[0145] 20 

£ ?> IC 3: fc , h ^ > ->* X * M 7 , M9, Rt/Ml 1 , M Xf K h 7 > S> X * M 1 4, Ml 5 

sd'mi 6tt> * n * n , c M\3\®(DfemiMMt%z>m : i L T*&% 0 ^y^x^M?, m 

9, Rtf M 1 lOSFl/Ott, fnffth7>v f X^M2RtfM4 0y-XRtf^7^ 
y- MCgi^ntl/^c Rl filt % h > v 7 X £ M 1 4, Ml 5, Ml 6 © £ K U -f 

yn, ftifni<7>'>"x?Mi 2 a m 1 scy-xaif^'v^y-ncsifnti 1 

?> o 

[0146] 

i:n5i©gli)itISf t LTlltS h^y^X?©?^^ h ^ > X * M 7 fi TX8J 
© g ft £ *f L > h7>"^XJM9a rx 4J <D®mZ&L, h 7 y *J X # M 1 Mi Tx2 
J ©§fi%*t5. f IT, cne>©30©h7y^X^M7, M9SlfMl 1 #M5!I8S 30 

m «l tC , h7^^X^Ml 4li TX4J 0§i^tU h7>fX*Ml 5tt TX2J (!) 

F^y^x^Mi 6 « rx i j o§i?it5. f it, cne>©3o©h 

7>->*X*M 1 4, Ml 5S(fMl 6^M?lJ»«*nSCttcJ:0, mjfi$iSg?g¥£$$ 
t T V> So 
[0147] 

£ 5> IC I: fc , ^mifiSSR^fcLTtHftE-rSh^^^X^M?, M 9 , R t>* M 1 1 , M tC 
l-^^'X^Ml 4, Ml 5fitfMl 6 K , & b 7 y is 7> f t m - (D MM® M Z % t % V 
=> y*y X £ ( h 5 > S- 7 X £ M 6 , M8, StfMl 0, M tf K b 7 y V X £ M 1 7, Ml 8 
x StfMl 9) tf»a?tlT^5. ?Lt, Sh7>^X^M6, M8, StfMI 0, M 40 

tC h 7 > i 7 X ? M 1 7, Ml 8, SO*Ml 9 © ? - Y K * ft f tlS 1 It fcU »J ® X -y 
D 6 , D5&tfD4,MtfC»2RtWltiJffllX-r-yf-D3, D2RffD 1 *<88JhTl>5 

o 

[0148] 

l it &r> x . m * a % i tt m m & x <y * d 6 # o n ic $ n , mmmmv&T z t ? ? v y 

HHKiaftBff (Vx) EH io 5 ft 5 , h^y^XJMeiiONUSOT, 
->* X * M 7 tc It f| E V x % fjq A 1 1 © ft 8S ffi. ft 5 „ 

£ © £ 5 fC b T , ^ltttti*Jj»Xl'-y^D6, M Kl 35 2 i£ Hi ©J 85 X f -y 

f D3, D 2 , RtfD 1 ©ON/OF F^SJitSCtT', S ^y^'X^M 6~M I 1 
, Stfh7>^X^M14~Ml 9©ON/0 F F^»lit§C tifi^T'f 50 
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[ 0 1 4 9 J „ .... 

cc?> |^ y y* X * M 7 . M 9 , StfMl 1 , mXflChyyVXM I 4, Ml 5 RUM 
16 1*! £***JE««SftTV* 13 2 7*. *F5y*;^M7 

M9< RtfM i 1 , iffth5^ , ;^j'Mi 4, mi 5Rtf m i 6 oisart fc*a?ftfc 

« © It * T » ^ ft ^ft > h9y*;x*M2*»6M7, h7^^*M2fr6M9, & t>* h 
5V;x*MZfr6Ml 1 , M tf K h 5 y 5> X * M 1 2 *>> 6 M 1 4 , h 5 V 5> X * M 1 2 

?> M 1 5. Stf h7f5?7*Ml 2frfiMl 6fc*»tfiffitl4«fc5Eft5o 
[0150] 

h7yj>x*M7, M9. at/Mi 1 © jt * a , ^ ft € ft rxsj , rx4 
j . Rtf rx2j t*£?>©t*, *n*ft© kw y«au da, 8 : 4 : 2©Jt*fcft* 
„ nttic, i-7y^?Mi 4, mi 5, sifMi 6©tt*a, *ft€ft rx 4 j , rx 

2 J , Rtf rx 1 j T*&3©T', thfnCKU4-y|*l da. 4 : 2 : 1 ©Jt^fcft 

5, 

JElC, 1 RttUj«P®K5 5 0 K*^T, 027*. * 1 ttWMSPXW 7 f-D 4 ~D 6 fl K * i 
Ufc£f©«ft©>ftftK"2 , '^^' r;5 ° 

Sfc ■$* , F = 0 (ON) frODpx-OT*JttB, NOR7*-hX 1 aOAAB (O, 
0) i ft S © T' , *«)HIAB1C45. | 7 y^?MltfON!:U. * . N 0 R y 
-HX2'N©A73a, (0. 0) t ft 3 © T* , * © tB 7J a 1 K ft 0 > l~7^^^M2(i 
0 N fcft *. * 6 K*fc, ±ffi©*§£ (F = 0> fro D p x = 0 ) tea, N 0 R y - h X 
3^s©A73ffla, ( l , 0) fcft* (-75 a F = 0©A73fi ft 0, fft?5aD px = 0i' 
N0Ty-hX4*iUTlOA*f k4*feft) . Lft#'T, NORy-bX3©tU 
73 & 0 t ft >K h7yi/"X?M4IJ0FFlcU. 
[0152] 

C ©«£E a, h 7 > 5? X * M 3 6 M 2 fc *»S »ft * # ( h 7 y ->* X 5? M 2 ^ O N T' 
5 fc 46 ) . h7>^X>M5*»5M4lCtt«ilH;»nft^ ( h 5 y 5> X * M 4 0 F F 

o s&k, c M@K©«Ftt»i:«fc h^yy'x^M 5 E*at«««nftv^* 
t n , h 7 y y x * m 3 k m at a m. ft ft ^ . 

[0153] 

£©#»K*5^T\ «K«»Vh©*Eft^*^«f:» h5>fX>M3RtfM5BOFF 

T- & s © t* « ffi a ss n -r , h 5 y v x # m 3 & t/ m 5 ii e a a ft a # « * r e , ± x & fix 

Rh-AtinSo h 7 yfX?M2tf0NT*5Ctfr6, &fixRh-A*ft*l 

ftt»*«h7yfX>M2«lfcattRh-Blli:C»«LT, h9:/5>X*M2«E*» 

^»ai-r*ci:««Bi*fcft*. c©»^icaittiHW»xwy^D6~D4©*r««0F 

F-e$5tttt, h^yyX^M7, M9RtfMl 1 K a *ft ft ft ft ^ © "C , i§ > 1» 
^yy'X^M 2 Ctt**tt»mbft^. <fcoT. JgffiR h-A*ftftfcHfta, £Tffiffi 

Rh-B«n§o «6c, MR h - b *»nfti»i*, o'n?*« h^yyx^M 1 
s at ft fc a » 7"7f ^Kcasens. 

[0154] 

C tllCjtt L« S3 1 tttmiJflsPX-l'-y^D6~D 4 © '> ft < t t> 1 Oi'O N T$ 5 i t KB, 
0 N T' * 5 S 1 tt tB *J1» X f -y ^ D 6 ~ D 4 fC -T 5 h 7 y y X ^ M 6 , M8XBM1 
O^ONiSD, ^P,(CilftC>cDh7>yx^tcS«E*ftT^i»^f t ft^©h7>y*X^ 

M 7 , M9XBM1 1 tfO N (CftSo 

h - a fcftftfcffifta, h^y^x^M 2iii:«*tR h-BUfcc^ttb, h^yyx* 

M2ie**#»fflt*. S&fcb5>5>X*M2**ftfc«»tt, hvyy"x^M7& 
0*M6SIt7'7'J>'FlCKl&n5. 
[0155] 

rftft^, F = 0, frOD p x = 0Oiptfc^t> »lRtttW»X^yf-D6~D4© 

< t i otfoNt'JbstttB, hvyyx^M3Ri>*M5«iEa«»ta7i-tt-a--r 
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K4T«RRh-AC*nft«, j.5ys>X*M2ilfcttttR h - B il t tc # «! f * 0 
:nci»), SfiRh-AtfiRRh-BtCHftitMItt, I (Rh-A) >I (R 
h-B) t (a ; I ( * * ) T', *#ICith«*ili*«t) o 

-# ! J !o*OD P x- 1 *U^nUt(i, lEkMKNORy-FX 1 ^ © A 

Sfc NORy-hX2^«, (1. 0) I:**©*. *OW*ttOICftt), 7 
yj;x*M2BOFFIC*8. « 6 K * N 0 R y- h X 3 ^ © A *J tt . (0. 0) 

tOBAttlt*!). h9^^M4B0NC4*. h 2 ^ 2 2 f ^ 4 t - 

i°T, 5 »St*«V hOMtf****- ffifixRh-A, h 7 > 5> X * M 3 ft tf M 15 K « 

K«<ttn«. ht, s*r h-AK»nfcMtt, £t**u h - b *»* * 

Sx*M2«0 F FT*S>S©T<, I«R h - A«n«Bft«*B h ?5"^*M 2 ■fctt 
F T?J6S©T, £TMR h - B UK Sit AT So 

t , T , IftRh-BCtt, SMR h-A*»tlftt»0«» h 7 yi/X*M3*(ffinfc 
ftiK^AOaty. JattRh-AkJS«Rh-Bfc»!:»n*ft*U*, I CRh 

-A) < I (Rh-B) £ & £<, 

4 # O N T» * * fcR# * * ±Ji©J:3lc, F = 0^ODp x = 1 iCA/Jctlrecf B 
h 7 y ■>* X ^ M 4 li O N i: % o 
[01591 

H9y;x>M 4 K««t««»n«fc«>»Cl*» h 5 y->"X*M 7 , M 9 X 14 M 1 ^ 
©'>fc< tt 1 O#0N?**.BR#**. tfc^oT, ±iEbfcF = 0, frOD p x- 

o©*sfcra*K* ai»taiai»^^D6~D4«t)'>4<Hic.tfoNns^ 

ft « . fftbft, » 1 * ffl ^ -f v * D 6 ~ D 4 <D± X O F F * ft « « a K tt > F 
-O^Opx-lTftUtt, F-O^Dpx-OTtU*k?, i-tft9. 
MR h-A*»nfc««ttt, STSStR h-BK«ti*. £oT, M#fcfcK, JittR 
h-AtRh-Bt©tt^fi^1ii^BSPI-^i9^^^^ , '^ tf ^ ;/i ' ffi « Sli{S(S] * <tt 

W±o*°icbT, «:lHltffX*X-rvf-F*ON»cr*i:i:feU:, ffitt^^x^-y^D 
p x RtfilttHl»l»^^^D6~D4O0N/0F F*l»t*CkT, R h 

-ARtfRh-Bi:OnB*»6*»*»a«*fe9»*«v^ttattRh-A&tfRh-B4: 

9 fD6~D4O0N/0FFt«»t5Ck1f, fiKR h - A i: R h - B i: ICiSnSi 

x tttfKSB 1 tttaWH^-f V^D 4, D 5 fttf D 6 Itittt 5 C t t? , & $ f* 

[0163] 
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7 £M6, M9tM8, Rtf M 1 1 t U 1 0 fcffift % K W > «»© Jt* tt , 8 : 4 : 2 
<D * * T? , 1 Xr-y:7°SfcD©Bfta££x.?><:fctfT*t£>o 
[0164] 

02 8(i, itt!EIX^7f Dpx, SO'ilftHlWiX'f-vf D6-D4O0N/0F 

F IK J: , F y h (^y7$$)©/X;tM8©Mtf73fa£fctt3*^{£B©£<fc ; 5:SU: 

m 2 8 © ±©IiJcD«&C*f <fc 5 D4=0fcB£Ufc«£fctt* ( D p x , D6, D5 
„ D4) *' (0, 0, 0, 0) Ottt, ( 1 , 0, 0 , 0) ffl£!tB< K K ? b 

©S3f{5Btf <IIr]& L (7X)H 8CIT) fc * 5 . C © C tt » ± $ © JI 0 T' * 5 . 10 
[0165] 

C ©<fc 9 I lttHJWUX^'J'f D4 =0t@SLtffittfiX^7f Dp x £ 1 

RtUM»;Wv?-D6&tfD5®3fcr'y h ftij fl? L fc £ t lc tt , B6l*l/©ffiB*£aT 

, F -y h © * 3P fit B % 7 fS ffi E & Pg W C ft S * S C t *< T« £ 5 . c © c £ tt . M * tf 0 

i2tej*Lfc±5fc^v*B»©ttW#ft*tf»BKK£T*S£fc*B | *'*'S. 

% , tt ttl ftW X ^ -y ^ D 4 © ft % 0 K @ £ T 3 © T tt & < , B © ^ 1 "4 ffl flJ 9 X 4 

7f D 6X«D 5 iitlCOXIi 1 CEftSttiKJ, 7 © filf © £ ffc T* tt & < , 1 5lfilt<0 

[0 1 6 6] 

, ^ESSKE^fc ^T*f-3 0 coctil, / X ;u 1 soMtfSifcKfc^T 

, B fS) fi # 0 (lAftl) * « A, T* , H^CHffil*, -»lK4li. ^ O fifi 7? HI 
tc4tSR/T^aS^1" ; ?>;:tA^t?>ttfelc s cft^^BfUrCBSHftB*, te ft 1 0 
«0 ffl B * t* A, T , tfiJtJUcfi^tSCttfff 5. 
[0167] 

*- 5 » D4=ltH3eL/£«^Kti, Kyh0»BttBtf>'X/l'18<DB~F(tofiJfc 
L) (C45l^5^<1-Ct!ti s t't5o C © d £ tt , 01 lKjj*Lfc<J:5ft'f>*BB© 

) S^T-SSil t^I»t§o 

[0168] 30 
W±WWU/£l*JStt, !g 1 tt tB *J ff X -f -y * D 4 ~ D 6 M (C ft 5 fe © T? * 5 , % 2 tt tB 
$ ij 991 X -f y f- D 1 ~ D 3 K: o ^ T IrI B ft"J B "f 3 C t^ttS, 

£5 2 tttBftiJBX-i' <y ^ D 3 , D 2 5tf D 1 tt, * ft € ft Hi 1 tt tB fflj » X -< -y 
f D6, D5S(fD4KW)£LT^S. * , B2ttWB»X'l''y?-Dl~D3K:»«* 

nx^sh^y^x^Mi 2St>*Mi 3 tt, *nfn»i4ttiiiX'fvf D4-D6I 

Ohf^f X>M2SlfM4tW«Sl/Tl(>«. £ £ tc 3: fc > lttt«X^7f Dpytt, 

* M 1 4 ~ M 1 9 tt , F7y->"X^M6~M 1 1 KJtlSLT^S, 
[0169] 

* fc , ft 2 tt m M » X -y ^ D 1 ~ D 3 K X tt , « B B ~M ? t L T ft HI T & h 5 V 5> X # 40 
Ml 4H©&gB#£lttttiflJfl?X^>y?-D4~D6Bfcg&So B 2 tt tB *J B X -f >y 

D l~D3iOt»»*?ilT«St5h5yS?7*Ml 4^tt, B 1 tt tH »J » X-f v 

* D 4 ~ D 6flJ©mBBiSI?t LTmmtZ h7y^X?M6|C?ftfnf»C§llC 

^£2ftT^&„ *©ffi{cof>Tttra«T*«5 0 

[0 1 7 0] 

LftJ'^t, ^2ttmSiJ^Xi--y^Dl~D3fflJ-et, ± i: H « »c , ItttftX^f^ 
m R h - A i: R h - B i: Kfatl %mffi.m*%itz*k Z £ t tfX* * 5. 

>&t5, »2ttW*J»X'f»yf-Dl~D3©SJ»K«fcS«Bfi©a{ttt, S 1 tt ffl $lj W X -< 

y ^ D 4 ~ D 6 © m«J ffl IC «t 5 B B © £ {b J: 0 * ^ o L ft o t v B 2 tt tB ft 0 B X *f <y 50 
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£tz ] mlltm®'®** V i~D3Rtfatt«»XW-yf-Dpytt, ± i: L T If! 2 
f-DpylC £ l PtWIlHJfPX-f y * D 6 . D5jtfD4tf, * tl Z tl % 2 Rfc ffi *J SI X * -y 

fD3 , D2fttfDit«at*. <fc o t > a 2 Rt m«» ^ -f v ^ D l - l fc H* t w 

(ftfcU 02 8*. ±ao*C»l51-*tlli*ffoTta^O 

[ 0 l 7 2 ] 

4*, 0 2 7 © Rt W M 8P 0 SS 5 0 T'fi, «« SJ » *S ? Z tt , H Rt W W IP * «< * * D 4 ~ 
D 6 ffiU i: B2ttaW»*Wy*Di~D3ffli:T?ra-<0t><0'e**» b ft ^ T . 0J * 
«-^2RttB*UtfX^-y^D 1 ~D 3K*S«IPi*«il/Tilllllli?ZClB***ff 

[0 1 7 3] 

c*ik*d» ss 1 nan*** y ^ d 4 ~d 6 ijT'<D-r > ^mm<r>f±\ammt . m2^m 
ttr£ 1 7 £ 0 * ^ fc* * c k * < » * 1 RtaU'JSSx^ 7 4 ~d 6 moaflMfttt? z 

2 Rt W X f 1 ~D 3 ®J<0jf *I$iJM? Z fcfcfflflfcRttTfcfil^. c© 

C t i)' t' f ii « 

a*, 1 h 2 7 KjRUfcttawiiiais 5 0 **#i!i:ttf crtc»»6nT^t#, ±a 

L fc M M » . ^ v F 1 lffiTfT^n^. 

fLTi -N-yFl 1 #ttT , *X-f^#ON/OFF«h«:kT. * O'N y IM 1 A 
T* 14 iTO*#tttaW« , WI*KON/OFF«tl*J:^K:»***lT^*. W *. 1 ^> 
O^Fl 1 Ttt, 100JBlRt(BiHPX-rv^D6*ON/OFFr*Ci:1», 

^0 1 75] 

«fc o X S'NyFl 1 C t K ffl S'J K «■ X W -y f - © O N / O F F * M U * % C K * & » f 
1 C* i: lc § X >y * O O N / O F F ft fig £ 12 tl b X fc It If & ^ . 

14, »^F1 1 CTklc, I(IM»lll?ZlcllP**«EVx«Of*IIH,TBigO'!l:ttft 
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Sfc SB 1 ttWWfP#a«» Siffttt|j|lJ«IX-r-yf-D4~D6O0N/0FF*(W»-r4 
CiTf«fft*Ct«i?**. «6fc*fc, »2»t««li*fttt» » 2 Rfc {U M W * -f v f- 
D |~D3O0N/0FF«18f 5Ci:f. $Rt5 l ttffl 5o 
[0178] 

« &ic, ■ *»«iio?8%£fT-r suski** 027*. » i qtunw»x-r * *D 4 ~D 
6*«ffl-r*ci:«,T'**.ii*»**P#a*»i'!ta«»x-f-y^D4~D6"Z»*ffl-r 

s k a , ^ii>tmsiJffl)x-r7^D4~D6^^n ; enoxtti^^{k^-ii-, * m # fa 

ft 5 £ T* £ 5 o 
[0 l 7 9] 

ft*3 m i ttWiW»^w v f-D 4 ~d 6 . Rtfis 2RfctaiiPjiP*'r v i ~d 3 kmpjs 
iC m it r t> & v» © ^ Id t? a o 

[0180] 

h ft < . £lTOJ:5*S«Of Itf^ffif^^' 

( 1 ) 0 1 1-014 Efc^T, J If? h©*J*Hl#£ bTli> *JUB«n?fllw bfc e 
[0181] 

(2) #MS?*gT*ti, 2 #*J bfcfWStatt 1 3 <D* ft* ftfc»tft**»Hil*«*.T, 

«IHa*«** 4 C fc^T?* 5. ^ 5. ti . «Jft»K{*l 3 fciffi ft 5 5 C i: t 

[0182] 

Lfctf. 2^fJi: b/icoti> iAtttSt*ct#t»E««hTt!), *»o@B«« 

oW±056J»Slpti*13*4tKbfet©*ffl^*Ci:feRrflB-e**. 

(4/ *£l!fi afc^^gmiaa**©^ bT»»JSSttt 1 3*W»c*tf 

fctf 8ffi«fl©fc<3fr&«jabfc©t?fct>Tt»S^. lcffi?>-f , (tt©7? 

*;| / #-Sg£5g7tfiiM;fF>ft3, 

20<DitH£ISttfckcDT'&5 0 fit, W««H»c*ffi%fllAab, Mil* * T« fc fc to 

3£t©#i4ft£fdfflbT^y*$iS£tttii^£&<9'C-&3o 

[0184] 

»**tcKRT (tff*0VKLT»I«*4M»t5) k * K 2 o <D x * ;l/ * - % 4 « 
f ft fcf S ^ o 
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it s 6v x tt ep ip -r * « mi * 2 o © tr x v m ? t m % % ® k. t n a e. ^. 

(5) 1 IGUl^it-li, i£<*ttWgB (/X* 1 8) ©BB^fiK^ > ^ M <D qt ffi 7? fR] 
U4C-SUV>**Stt4<, mfn#«oT6, 78{*tttti&l5©K?'J7?[6) k * > 

[0 18 7] , , >, 

(6) »2ttfflMII*«K*^T, 10©HM*K:WbTM«©il**ffiBfc*^*« 

[01881 

(7) *n«s«*o» 2 qtw»JttP#®-ea. ioci*i«c»L asisttfc^ 

*9fcufc#, cncH6f, i»jnfco*»*cn<J:t-w 

nj flg T* tb 5 . 
[0189] 

(8) *mMBm<D% 2 ttajei«fSTii, ^^«*©«»fii*7y^icast5 

tt ■ K « HU tt * »* ft * ^friSSSffe'ttH 1 . £ 6 K , SL»5E40^ffii:bT 

o 

(9) 1 ieluuBW-ett^y h i i y*Eafflbfc«ic*tffc« { . «w A7|; 

[ 0 l 9 l ] 

[ % m © m * ] . ^ _ 

# 8 K «fc ft » #14^? Htf|fiO*fi / Nf KKJtl/Tffilf ft^StSifi*. tt ffi 7? 

7tififtft<t«i:!:* , 7t5. cniciD> i$ a 0 d q & © ft ± * 0 & £ £ # ? t & ° 
[02] 5i'>'syF©*iSfl5l»**'*" s FffiH"efc*. 

mrsmt. << > t mffi<oatitin& tomfa**? ? ? y x* & z „ 
[05] 4 y ? mm<Dvtmii fa<oisfa*Ktffl-? sitss. 

[0 6] BJWW^SRtfBJiSiJIillffa^^aKi 0. W > * * » © * * fit B 
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fc [|B9rttS*rt«*«»tfa:tBftflE«*#«C*0, <f > * * « © « 5* 14 ■ * M IE b 

[@ i o ] qtwa assfsoi^^^^taffes. * - ^ 

[0 12] >f >*B^ fl^B^**^ KT^<DRfcttl*l«oi:®H2rK.fc9 

, ff»ffloi»tw*iat«i£tfc«i*wrH-e**. *,--o,-«^* « 

[0 1 3] 2 (ttW*BlRtffl») ©*^Kfe^T, qtm^fTfa^kS^*, « 

J: oTEPM±e£B^*fl*ia**iiS** , *"B"C**» ^ _ _ 

[0 1 4] 3 7? iRjttttl (ttlti*l*)»tf*») qtWgfrte^fcS^S , ffi 

[0i 5 ] i oobjrbuskwi- um<»m%z2®a®iSL&®5*>^?ftfr<oto&K* 

y >? $rffi£»$£-e/-c«^**'r i Pffl0-e&£o 

[0 1 6] ij^^ilto^S^ffl^fc^^^^^^tttli^^^^^^^^^ 0 

*fl|*.*«f(l**TBI"e&*o ^ m , Q 

[01 8] t4ffl*fa^I£«;&tf SV^iS^^* 11 *- 5 fc * *• £ 2 ttttiMUH^K 

[01 9] S^£filS£^&£<iS. 5 fc k t K, » 1 ttfflM#¥« 

[020] Btw*i^gMfttf**tffiKM®**** h h %ic * * 1 ^ &mm ^ m 

^r<i^?>0lJ%^'t'0T'feS„ 

[02 1] ttUl#fli*8£^&&tf3*£fl«£^®*** s4: * :feK ' IlttBii¥B 

[022] RtaiTJi&^g^a&tfa^fiK^®***** itc. BuqtmsJMS 

[023] ttatffl^«#«;Rtf*ffl««K**®**** 4:ktK: * B*a«in*a* 

2 tt«"S*ie#«atfaip»i6iiajs*a*«i* * * * * 2 ^ft^*® 
aifBijisi**in#«*Bi**«**t-H-e**. . ^a,.^ 

[02 5] RtW£iaM¥8^tf»*# A* 5 * fc fe k * SB 1 UtttiMfl^K 

[0 26] ntm^iftpi«¥a&tfas*^isiK^^®**** 4:i: *» K ' s i nt w wj « # s 

!g 2 qt Hi *J HI * S S ■ * ^ tf fiO ¥ S & fB * § #J * * T 0 "C h 3 „ 
[02 7] #gM^ffi©»fcHJfMBP@l&***BT?ifc5. 

[0 2 8 ] *ttBE*;W SO'^itttli»liX^7f-©0N/0FFli;ii:, F>y h 

fl3/X/i/©Mtf*iftK*»t5«»ffiB©SEfk**cuT7P-riai?a5S. 

[030] r N - 1 J IIO^vF* 1 r NJ BBO^v Ke5E^^TfiBSftft«**t 

^(D^yKlonttH^lolEWbTS^S^J^^TST-feSo 

[ ft 5 <D IK ] 

10 7 V ^ v H 

11 ^7 F (Ifl^'V F) 

12 4 y *? MM 
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i 3 causae®* 

1 8 J XJl 

5 0 qfc W WJ » @ K 

a , 0 . y ttttiftS 

p ensffi 
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